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ABSTRACT 

Catch s t a t i s t i c s  and spawning escapement estimates for sockeye salmon 
(Oncorhynchus nerka Walbaum) in Southeast Alaska in 1988 are summarized. A total  
of 1,298,083 sockeye salmon were commerci a1 ly harvested, of which approximately 
68% were from southern Southeast A1 aska (Distr ic ts  101-108). The purse seine and 
d r i f t  gi 11 net f l ee t s  harvested the vast majority of sockeye salmon, 49% and 46%, 
respectively. Purse seine catches were highest in Distr ic t  104 where 591,285 
sockeye were taken. Gill net catches were highest in Distr ic t  115 where 351,551 
f ish were harvested. Small numbers of sockeye salmon were also taken in sport and 
subsistence f i sher ies ;  commerci a1 trap and t r o l l  f i sher ies ;  and in Canadian 
commercial g i l l  net, subsistence, and t e s t  f isheries  on the Taku  and Stikine 
Rivers . Four-year-01 d sockeye salmon (1984 brood year) were the domi nant year 
class taken by the purse seine f l e e t ,  and 5-year-old f ish (1983 brood year) 
comprised most of the g i l l  net catch. Large sh i f t s  in the age composition of the 
catches over time were apparent in b o t h  the g i l l  net and purse seine f i sher ies .  
Females were generally shorter in length than males within specific age classes.  
Differences in migratory timing were observed across d i s t r i c t s  and age classes 
in some f i sher ies .  Spawning escapement estimates are l i s t ed  for  a l l  sockeye 
salmon spawning systems in the region in which a t  leas t  25 f ish were seen. The 
contribution of the 1983 brood year predominated in 62% of the 50 escapement 
collections.  Contributions of the 1984 brood year t o  escapements were also 
important for  many systems, especially in southern d i s t r i c t s .  Migratory timing 
of sockeye salmon t h r o u g h  the 17 weirs in the region was highly variable, 
differing between stocks b o t h  in the mean date of return and standard deviation 
of mean date. 

K E Y  WORDS: Sockeye salmon, catches and escapements, age, sex, s ize ,  Southeast 
Alaska, migratory timing, l i f e  history 



INTRODUCTION 

Commercial harves t ing  of sockeye salmon (Oncorhynchus nerka) began in  Southeast  
Alaska during t h e  1880's.  Catches,  excluding Yakutat, peaked e a r l y  i n  t h e  h i s t o r y  
of t h e  f i s h e r y ,  averaging 2.4 mi l l i on  sockeye salmon annual ly between 1910 and 
1919 (Eggers and Dean 1987). Several per iods of sharp decl i nes  in  ca t ches  in  t h e  
region were experienced over t h e  next 60 yea r s  ( see  Figure 1 ) .  From 1970 through 
1979 ca tches  averaged only 642,000 f i s h  annual ly.  Catches have sharp ly  increased 
from t h a t  l eve l  during t h e  1980rs ,  averaging over 1.2 mil l  ion f i s h .  

Estimation of bas i c  populat ion a t t r i b u t e s  a r e  e s s e n t i  a1 t o  sound management. Age 
composition provides t h e  bas ic  d a t a  f o r  s tock  con t r ibu t ion  e s t ima te s ,  brood yea r  
r e t u r n s ,  and e x p l o i t a t i o n  r a t e s .  S i ze  d a t a  can be used t o  monitor growth 
parameters ,  environmental v a r i a b i l i t y ,  and gear  s e l e c t i v i t y .  Age and s i z e  d a t a  
t oge the r  can be used f o r  fo recas t ing  f u t u r e  r e t u r n s .  Migratory t iming d a t a  can 
be used t o  i d e n t i f y  interannual  s h i f t s  i n  run t iming.  A comprehensive sampling 
program t o  e s t ima te  population a t t r i b u t e s  of sockeye salmon in Southeast  Alaska 
has been operated s i n c e  1982 (McGregor 1983; McGregor e t  a l .  1984; McGregor and 
McPherson 1986; McPherson and McGregor 1986; McPherson e t  a l .  1988a, 1988b, 
1988c, 1988d). The f e a s i b i l i t y  of such a  program was t e s t e d  in  1981 f o r  s e l e c t e d  
f i s h e r i e s  and escapements and i s  repor ted  in  McGregor and Van Alen (1987).  

The purpose of t h i s  i nves t iga t ion  was t o  t a b u l a t e  and summarize d a t a  on t h e  
numbers, age, sex ,  and s i z e  compositions of sockeye salmon in  t h e  ha rves t  and 
escapement i n  Southeast  Alaska in  1988, adding another  yea r  t o  t h e  d a t a  bases 
begun in 1981 and 1982. 

STUDY AREA AND DESCRIPTION OF FISHERIES 

The study a rea  c o n s i s t s  of ou t s ide  coas t a l  waters  of Southeast  Alaska extending 
south from Cape Suckling t o  Cape Fairweather and both i n s i d e  and o u t s i d e  waters  
extending south from Cape Fairweather t o  Dixon Entrance (shown in  Figure 2 ) .  The 
a rea  i s  d iv ided  i n t o  16 coas ta l  d i s t r i c t s  (101 through 116) and 7 o f f sho re  
d i s t r i c t s  (152, 154, 156, 157, 181, 189, and 191) .  Inshore d i s t r i c t  n e t  f i s h e r i e s  
and escapements in  t h e  Yakutat Management Area a r e  not presented i n  t h i s  r e p o r t .  

Sockeye salmon a r e  taken by both U.S. and Canadian fishermen. Canadian fishermen 
harves t  f i s h  in  t h e  waters  of two transboundary r i v e r s  ( r i v e r s  o r i g i n a t i n g  in  
Canada and emptying i n t o  s a l t w a t e r  in  t h e  U.S.) wi th in  t h e  s tudy a rea :  t h e  Taku 
River which flows from Canada i n t o  D i s t r i c t  111 and t h e  S t i  kine River which flows 
i n t o  D i s t r i c t  108. Stocks in  t hese  r i v e r s  a r e  managed s e p a r a t e l y  by each 
government under a  j o i n t l y  agreed t o  a l l o c a t i o n  f o r  each country and an ove ra l l  
escapement goa l .  More than 100 exc lus ive ly  U.S. systems ( r i v e r s  o r  s t reams and 
a s soc i a t ed  l akes )  a r e  a l s o  known t o  produce sockeye salmon in  Southeast  Alaska. 

Commercial, s p o r t ,  and subs is tence  f i s h e r i e s  opera te  throughout t h e  reg ion .  In 
1988 U.S. commercial g i l l  ne t  harves ts  of salmon occurred in  D i s t r i c t s  101, 102, 



106, 107, 108, 111, and 115. Canadian g i l l  ne t  f i s h e r i e s  operated in  t h e  lower 
Canadian po r t ions  of t h e  Taku and S t i  kine Rivers and in the upper S t i  kine River.  
Purse s e i n e  f i s h e r i e s  a r e  operated only in  U . S .  waters ;  they  harvested sockeye 
salmon in D i s t r i c t s  101 - 105, 109, 110, and 112-114 in  1988. The t r o l l  f l e e t  
operated in  U.S. waters  throughout t h e  reg ion .  The Metlakat la  Indian Community 
operated g i l l  n e t ,  purse s e i n e ,  and t r o l l  f i s h e r i e s  within 3,000 f t  of t h e  
Annette I s land  sho re l ine  in D i s t r i c t  101 ( S u b d i s t r i c t s  24, 26, 28, and 42) ,  a s  
well a s  a  small f l o a t i n g  f i s h  t r a p  f i s h e r y  in  S u b d i s t r i c t  101-28. Spor t  f i s h i n g  
occurred throughout Southeast Alaska, pr imar i ly  near populat ion c e n t e r s .  
Subs is tence  f i s h i n g  was a1 1 owed a t  many s i t e s  in Southeast  A1 aska,  p r imar i ly  near  
t h e  mouths of r i v e r s  and s t reams.  

Of t h e  s i x  types  of gear  used t o  harves t  sockeye salmon in  Southeas t  Alaska, 
commercial purse s e i n e  and g i l l  n e t  f l e e t s  c u r r e n t l y  account f o r  t h e  vas t  
major i ty  of t h e  ha rves t .  Lesser numbers of f i s h  a r e  harvested commercially with 
t r o l l  gear  and f i s h  t r a p s .  Without except ion,  t hese  f i s h e r i e s  ha rves t  mixed 
sockeye s tocks  a s  well a s  o the r  spec i e s .  Subs is tence  and s p o r t  f i s h e r i e s  in  
Southeast  A1 aska,  a1 though minor compared t o  commerci a1 ha rves t s ,  e x p l o i t  some 
sockeye s tocks  a t  high r a t e s .  

SOCKEYE SALMON L I F E  HISTORY 

An understanding of t h e  two types of sockeye salmon 1 i f e  cyc l e s  i s  e s s e n t i a l  i n  
i n t e r p r e t i n g  some t h e  age composition d a t a  presented.  Most sockeye salmon in  
Southeast  Alaska spawn in  l akes  o r  streams which flow i n t o  l a k e s .  The eggs a r e  
deposi ted in  t h e  gravel  from J u l y  through December and develop i n t o  a l e v i n s  over 
t h e  win te r ,  emerging t h e  following spr ing .  Shor t ly  t h e r e a f t e r  they  begin r ea r ing  
in  t h e  main body of t h e  l ake  and spend most of t h e  r e s t  of t h e i r  f reshwater  l i f e  
t h e r e .  Lake r ea r ing  most of ten  l a s t s  1-2 yea r s  but may extend t o  4 yea r s .  Af te r  
t h e i r  f i n a l  spr ing  in  t h e  l ake  t h e  f r y  g radua l ly  navigate  downriver before 
undergoing s m o l t i f i c a t i o n ,  which i s  usua l ly  in  May. A t  t h i s  t ime t h e  juven i l e  
salmon a d j u s t  t o  s a l t  water in  t h e i r  e s t u a r i n e  h a b i t a t  from which they  migrate  
t o  marine waters .  These sockeye salmon juven i l e s  spend from 1 t o  4 yea r s  i n  t h e  
e a s t e r n  North P a c i f i c  Ocean before r e tu rn ing  t o  spawn. This  i s  t h e  " lake- type"  
l i f e  cyc l e .  

An lesser-known a l t e r n a t i v e  l i f e  cyc le  has been observed in  t h e  P a c i f i c  Rim 
(Sovie t  Union, B r i t i s h  Columbia, and Alaska) f o r  a  small number of sockeye salmon 
s tocks  (Bugaev 1987; Bir twel l  e t  a l .  1987; Wood e t  a l .  1987; McPherson 19884). 
These sockeye salmon d i sp l ay  a  1 i f e  cyc le  t h a t  does not spawn o r  r e a r  i n  a  l ake .  
Spawning in s t ead  occurs in  l a r g e  r i v e r s ,  t y p i c a l l y  in a r eas  where groundwater 
upwell s  through deep gravel  beds 1 e f t  behind a f t e r  g l a c i e r s  receded. The f r y  r e a r  
in  a r eas  along t h e  r i v e r ,  including s loughs,  pools and t r i b u t a r i e s .  These f r y  a r e  
unique because some of them migrate  t o  sea  a f t e r  only r ea r ing  f o r  a  few months, 
i  . e . ,  they  outmigrate  a t  age 0 .  o r  t h e  same year  a s  emergence ("zero-checks") .  
Almost a l l  of remaining f r y  migrate  t o  sea  a t  age 1 .  a f t e r  r e a r i n g  in  t h e  r i v e r  
h a b i t a t  f o r  1  yea r  ("one-checks") .  The marine res idence  f o r  r i v e r - t y p e  progeny 
i s  s i m i l a r  t o  t h a t  of lake- type .  



The average l i f e  cyc le  f o r  r i v e r - t y p e  f i s h  i s  s h o r t e r  because f reshwater  
res idence  i s  u sua l ly  a year  s h o r t e r .  The upwelling groundwater i s  warmer than 
in l e t - s t r eam water and emergence i s  probably e a r l i e r  i n  t h e s e  a r e a s ,  meaning t h e  
f r y  hatch and begin feeding e a r l i e r  than o t h e r  sockeye f r y .  Secondly, zero-check 
f r y  r e a r  in  r i v e r  d e l t a  a r eas  much more ex tens ive ly  than t h e i r  age-1. s i b l i n g s  
and 1 ake-type f r y  (Bi r twel l  e t  a1 . 1987).  These a reas  a r e  warmer, food r i c h ,  and 
even somewhat s a l i n e .  These two f a c t o r s  allow t h e s e  f i s h  t o  grow enough in  one 
spr ing  t o  outmigrate  a t  age 0 .  Outmigration timing f o r  zero-check f i s h  was 
repor ted  by both Bir twel l  e t  a l .  (1984) f o r  t he  Fraser  River and Murphy e t  a l .  
(1989) f o r  t h e  Taku River t o  be about 1 month l a t e r  than age-1.  and - 2 .  f i s h .  

River- type sockeye salmon a r e  important c o n t r i b u t o r s  t o  f i s h e r i e s  i n  some a reas  
of Southeast  A1 aska. River-type spawning s tocks  have been we1 1 documented a t  
var ious  l o c a t i o n s  in  t h e  S t i k i n e  and Taku Rivers (McGregor and Jones 1989),  a s  
well a s  f o r  t h e  Ch i lka t ,  Lace, and Gilkey Rivers which flow i n t o  Lynn Canal 
(McPherson e t  a l .  1988d; McPherson and Jones 1986).  All of t h e s e  r i v e r s  a r e  
g l a c i a l .  The r i v e r - t y p e  s tocks  in  t h e  Taku and S t i k i n e  Rivers comprise over  50% 
of t h e  t o t a l  i n r i v e r  runs in  some years  (PSC in  p r e s s ) .  The r i v e r - t y p e  s tocks  in  
Lynn Canal comprise 3-7% of t h e  ca tch  in  D i s t r i c t  115. 

METHODS 

Abundance Data 

Catch 

Alaskan commercial catch d a t a  presented in  t h i s  r e p o r t  were compiled by t h e  
Divis ion of Commercial F i she r i e s ,  A1 aska Department of Fish and Game (ADF&G), and 
o r ig ina t ed  from individual  f i s h  t i c k e t s  ( s a l e s  r e c e i p t s  between fishermen and 
buyers) t abu la t ed  as  of 15 March 1989. Catch d a t a  were e d i t e d  f o r  d a t a  e n t r y  and 
recording e r r o r s .  Because embedded e r r o r s  o r  add i t i ons  a r e  sometimes found a t  a 
l a t e r  d a t e ,  d a t a  f i l e  l i s t i n g s  in  t h e  f u t u r e  may show minor d i f f e r e n c e s  from 
those  given in  t h i s  r e p o r t .  Catch d a t a  f o r  Canadian commercial and subs i s t ence  
f i s h e r i e s  on t h e  upper Taku and S t i  kine Rivers were obtained from t h e  Canadian 
Department of F i she r i e s  and Oceans (PSC in  p r e s s ) .  Catches were assigned t o  a 
s t a t i s t i c a l  week, which begins a t  00:Ol AM each Sunday and ends t h e  fol lowing 
Saturday a t  midnight;  s t a t i s t i c a l  weeks a r e  numbered s e q u e n t i a l l y  beginning with 
t h e  week encompassing t h e  f i r s t  Sunday in January. Inc lus ive  d a t e s  f o r  1988 
s t a t i s t i c a l  weeks a r e  shown in Appendix A.1. 

Escapement 

Several methods were used t o  e s t ima te  t o t a l  escapements t o  Southeast  Alaska 
systems in  1988. Weirs were operated a t  13 Alaskan and 4 Canadian s i t e s ,  



providing t o t a l  counts  of sockeye salmon t o  t h e s e  systems. A mark-recapture 
tagging program was used t o  es t imate  t h e  t o t a l  Taku River escapement (McGregor 
and Clark 1989).  Sockeye salmon were captured in  f i s h  wheels a t  Canyon Is land  (5  
km from t h e  Canadian border) and tagged. Tagged f i s h  were recovered in  t h e  
Canadian commercial and t e s t  g i l l  ne t  f i s h e r i e s ,  and tagged t o  untagged r a t i o s  
were used t o  de r ive  an escapement e s t ima te  (Chapman and Junge 1956; Darroch 
1961).  An e s t ima te  of escapement f o r  McDonald Lake was provided by Zadina (A1 aska 
Department of Fish and Game, F .  R .  E . D .  Divis ion,  personal communication). Foot 
survey counts  were expanded t o  a t o t a l  e s t ima te  based on c o r r e l a t i o n s  between 
stream 1 i f e ,  f o o t  survey d a t a ,  and f i n a l  weir counts  in  previous y e a r s .  The 
est imated escapement t o  t he  S t i  kine River was made by applying migratory time 
d e n s i t i e s  (Mundy 1979) from i n r i v e r  t e s t  f i s h e r y  C P U E  d a t a  t o  commercial ca tch  
s tock  composition es t imates  generated by s c a l e  p a t t e r n  analyses  (Jensen and Frank 
1989) . Aeri a1 , f o o t ,  and boat surveys provided t h e  maximum dai  1 y escapement 
counts  f o r  most of t h e  o t h e r  important sockeye salmon systems i n  t h e  reg ion;  
t hese  counts  should only be considered p a r t i a l  o r  r e l a t i v e  i n d i c a t o r s  of 
escapement magnitude a s  they  do not r ep re sen t  t o t a l  escapements. 

Age, Sex,  and S i z e  D a t a  

Sockeye salmon were sampled f o r  s c a l e s ,  sex,  and length .  Sca l e s  were taken from 
t h e  ' p r e f e r r e d  a rea '  of t h e  f i s h  (INPFC 1963). Sca les  were mounted on gummed 
cards  and impressions made in  c e l l  ul ose a c e t a t e  ( C l u t t e r  and Whi t e s e l  1956). 

Examination of s c a l e s  provided age information f o r  individual  f i s h .  Sca l e s  were 
magnified t o  70X on a microfiche reader  and ages were recorded i n  European 
nota t ion  (numerals preceding t h e  decimal r e f e r  t o  t h e  numbers of f reshwater  
annul i  , numeral s fo l  1 owing t h e  decimal a r e  t h e  numbers of marine annul i  , and t h e  
t o t a l  age i s  t h e  sum of t hese  two numbers plus  one) .  Ageing c r i t e r i a  followed 
f romthose  descr ibed  by Mosher (1968).  Sex determinat ion was based on examination 
of e i t h e r  gonads o r  ex terna l  morphological f e a t u r e s  such a s  kipe development, 
b e l l y  shape, t r u n k  depth ,  and jaw shape. Accuracy of sex de termina t ion  was 
evaluated in  1987 by examining 4,923 sockeye salmon from commercial ca tches  
throughout t h e  region and season ( K .  Pahlke, Alaska Department of Fish and Game, 
Commerci a1 F i she r i e s  Divis ion,  personal communication). Fish were f i r s t  sexed by 
examining ex terna l  morphological c h a r a c t e r i s t i c s .  Gonads were then examined by 
s l i t t i n g  open t h e  b e l l y  cav i ty .  Accuracy was 94% f o r  t h e  e n t i r e  sample. I t  i s  
be1 ieved t h a t  t h e  accuracy of sex determinat ion a t  weirs  o r  on t h e  spawning 
grounds i s  even higher  because of f u r t h e r  development of secondary maturat ion 
c h a r a c t e r i s t i c s  a t  t hese  loca t ions  compared t o  commercial ca t ches .  

Fish length  was measured from t h e  middle of t he  eye t o  t he  f o r k  of t h e  t a i l  and 
was recorded t o  t h e  nea re s t  5 mm,  except t h a t  p o s t - o r b i t  t o  hypural p l a t e  
measurements were taken f o r  escapements t o  t h e  L i t t l e  Trapper Lake, L i t t l e  
Tatsamenie Lake, and t h e  Hackett River i n  t h e  Taku River dra inage;  and t o  Tahltan 
Lake in  t h e  S t i  kine River drainage.  Length measurements from t h e  Taku River f i s h  
were converted t o  middle of t h e  eye t o  fo rk  of t h e  t a i l  (MEF) measurements 



according t o  t h e  f o l l  owing equat ion devel oped from 1 engths taken from 341 sockeye 
salmon caught i n  t h e  Canadian commercial f i s h e r y  in  t h e  Taku River i n  1988: 

M E F  = 1.088 (POH) t 19.945 mm (1  

where: MEF = mid-eye t o  fo rk  of t a i l  and 
POH = pos t -orb i  t t o  hypural p l a t e .  

Length measurements from S t i k i n e  River f i s h  were converted t o  MEF measurements 
according t o  equat ion (2 )  which i s  one of seven length  r e l a t i o n s h i p s  developed 
from 820 sockeye salmon commercially caught in  Southeast  Alaska in  1985 (Pahlke 
1988) . 

M E F  = 1.103696 (POH) t 19.50277 (2) 

All d i s t r i c t s  i n  which g i l l  ne t  ca tches  occurred were sampled, except  D i s t r i c t s  
102, 107, and t h e  Annette I s land  por t ion  of D i s t r i c t  101. Purse s e i n e  ca tches  
were sampled in  a l l  d i s t r i c t s  t h a t  recorded ca t ches ,  except i n  t h e  Annette I s land  
subdi s t r i c t s  of D i s t r i c t  101. Fish t r a p ,  s p o r t  f i s h ,  and subs i s t ence  ha rves t s  
were not  sampled because of t h e  small magnitude of t h e  ha rves t s  and t h e  l o g i s t i c  
d i f f i c u l t i e s  involved in obta in ing  samples. Escapement samples were c o l l  ec ted  
e i t h e r  in  weir  t r a p s  o r  using d i p  n e t s ,  beach se in ing  and c a r c a s s  sampling. Fish 
wheels were used t o  c o l l e c t  Taku River escapement samples a t  Canyon Is land .  The 
v a r i e t y  of c o l l e c t i o n  methods used t o  sample escapements may have introduced some 
b i a s  i n t o  age composition e s t ima te s .  

Age and sex compositions of salmon in t h e  ca tches  were computed f o r  each f i s h e r y  
sampled. Sampling goa ls  were t o  c o l l e c t  s u f f i c i e n t  samples t o  e s t ima te  t h e  
proport ion of each age c l a s s  t o  within 25 percentage po in t s  90% of t h e  t ime in  
each s t ra tum based on t h e  s tandard binomial formulae (Cochran 1977; Appendix 
A.2).  A general  goal of 700 f i s h  per  week (of which 560 were expected t o  be 
ageable)  was met each week in most of t h e  major d i s t r i c t s .  Sampling was 
s t r u c t u r e d  by s u b d i s t r i c t s  i n  D i s t r i c t s  106 and 113 because ca tches  were made in  
widely separa ted  geographic a reas  and a t  d i f f e r e n t  t imes of  t h e  season. 

Age and sex compositions of t h e  salmon were a l s o  computed f o r  each escapement 
a r ea  t h a t  was sampled. Most escapement l o c a t i o n s  were sampled over  s h o r t  per iods  
of t ime,  and t h e s e  d a t a  were pooled i n t o  a s i n g l e  s t ra tum.  Some escapement a r eas  
had l a r g e  enough numbers of f i s h  ( e . g . ,  Hugh Smith Lake) t o  f a c i l i t a t e  
s t r a t i f i c a t i o n  by time t o  r e f l e c t  more than one sampl ing period.  This  enabled us 
t o  analyze temporal t r ends  in  age composition. 

To ta l s  from each sample period were summed t o  r ep re sen t  t h e  age and sex 
composition over t h e  e n t i r e  season f o r  each f i s h e r y  and each escapement having 
accu ra t e  abundance d a t a .  When only p a r t i a l  escapement counts  were a v a i l a b l e ,  a 
percentage breakdown of each sample by age and sex was t abu la t ed .  Standard e r r o r s  
of t h e  age c l a s s  propor t ions  were ca l cu la t ed  by s tandard binomial formulae and 



standard errors  for estimates expanded to  abundance data were calculated t o  
re f lec t  f i n i t e  population s ize (Cochran 1977) as follows: 

where: i  = age c lass ,  
j = stratum, 

Pij = proportion of f ish of age i  in stratum j, and 
n .  = sample s ize for stratum j. 

J 

The standard errors for the total  season commercial catch or escapement were 
estimated by weighting the standard error for each sampling period by the total  
commerci a1 catch (or escapement) during the same sample period as follows: 

where: C j  = catch or escapement in stratum j ,  and 
C = total-season catch or escapement. 

Changes in age composition among s t r a t a  were tested for  significance using a t e s t  
t o  compare two proportions described in Zar (1984). 

For each fishery and escapement from which we collected f ish length data,  mean 
lengths and the i r  standard errors were calculated for each sex and age class 
within sampl ing periods. Sampling goals from the catch were t o  col lect  suff ic ient  
numbers from each stratum in order t o  estimate the average length of each major 
(greater t h a n  10% of the catch) age class t o  within +5 percentage points 90% of 
the time. A genera1 sampl ing goal of 180 1 engths per week was establ i  shed for  a1 1 
d i s t r i c t s ,  except in the Distr ic t  111 and 115 g i l l  net f i sher ies  where 
stock-specific length composition estimates were desired and 300 lengths were 
taken. Weighted mean length and standard error for  the en t i re  season was calcu- 
lated for  each age class.  A Z-test  was used t o  identify s ignif icant  changes in 
average 1 ength among s t r a t a .  A1 1 escapement sampl es i ncl uded 1 ength measurements 
t o  a s s i s t  us in ageing. 



Average weight d a t a  was obtained from t h e  ADF&G f i s h  t i c k e t  r epo r t ing  system and 
was ca l cu la t ed  by d iv id ing  t h e  t o t a l  pounds repor ted  by t h e  t o t a l  number of f i s h  
repor ted .  

Migratory Timing 

Migratory t iming (abundance as  a  func t ion  of t ime) i s  t h e  d r i v i n g  f o r c e  behind 
management dec i s ions  which s e l e c t i v e l y  r e g u l a t e  time and a reas  open t o  f i s h i n g .  
Sockeye salmon migratory timing s t a t i s t i c s  f o r  weired escapements and major ne t  
f i s h e r i e s  provided an index of r e l a t i v e  t iming.  

The means and s tandard  dev ia t ions  of migratory t iming,  and a s soc i a t ed  migratory 
time d e n s i t y  func t ions  of sockeye salmon f o r  weired escapements and n e t  f i s h e r i e s  
were der ived  using method01 ogy descr ibed by Mundy (1979, 1982). The empir ical  
migratory time d e n s i t y  i s  defined a s  t h e  t ime s e r i e s  of d a i l y  o r  weekly 
propor t ions ,  P,: 

where: n, = abundance during time i n t e r v a l  t ,  and 

N = t o t a l  annual abundance. 

For a  migrat ion over a  space of m days,  t h e  mean of t i s  es t imated by 

and i t s  s tandard  dev ia t ion  i s  es t imated by 



The mean t i m e  o f  a r r i v a l  ( t )  f o r  we i red  escapements i s  expressed i n  days ( c e n t r a l  
day),  w h i l e  f o r  catches i t  i s  expressed i n  weeks ( c e n t r a l  week, based on 
s t a t i s t i c a l  weeks). Catch, r a t h e r  than  CPUE, was used as t h e  index  o f  abundance 
because c a t c h a b i l i t y  i s  v a r i a b l e  i n  t h e  n e t  f i s h e r i e s  o f  Southeast Alaska, 
e x p l o i t a t i o n  i s  o f t e n  g r e a t e r  than  70%, and CPUE c a l c u l a t i o n  i s  n o t  accura te  
under our  p resen t  r e p o r t i n g  system. Run t i m e  es t imates  which a re  dependent on 
ca t ch  ( o r  CPUE) a re  i n f l u e n c e d  i n  p a r t  by management dec i s i ons ,  meaning t h a t  
t i m i n g  es t imated  f rom ca tch  da ta  i s  n o t  a  t r u e  r e p r e s e n t a t i o n  of t o t a l  r u n  ( ca t ch  
t escapement) r u n  t i m i n g .  

RESULTS AND DISCUSSION 

Harvest Data 

Numbers o f  F i s h  

A  t o t a l  o f  1,298,083 sockeye salmon were commerci a1 l y  harves ted  i n  Southeast 
A1 aska i n  1988 (Table  1 ) .  Approx imate ly  68% o f  t h e  ca t ch  (887,703 f i s h )  came f rom 
southern Southeast A laska ( D i s t r i c t s  101 - 108; Table  2 ) .  More than  100,000 
sockeye salmon were harves ted  i n  Southeast A laska i n  each o f  5  consecu t i ve  weeks, 
between 10 J u l y  and 13 August. Catches peaked d u r i n g  t h e  week o f  31  J u l y - 6  
August, when 311,850 f i s h  were harvested.  Over t h e  e n t i r e  season, more sockeye 
salmon were taken  i n  D i s t r i c t  104 (593,844) than i n  any o t h e r  d i s t r i c t .  Catches 
o f  over  100,000 sockeye salmon were a l s o  taken  i n  D i s t r i c t  115 (351,551 f i s h )  and 
i n  D i s t r i c t  101 (180,063 f i s h ,  i n c l u d i n g  catches made i n  t h e  Annet te  I s l a n d  
F i she ry  Reserve).  

Commercial Gill Net Catch. G i l l  n e t  f i s h e r i e s  t ook  48% (627,499 f i s h )  o f  t h e  
commercial sockeye salmon ha rves t  i n  Southeast A laska i n  1988 (Tab le  1). The 
1  a rges t  g i l l  n e t  catches occur red  i n  D i s t r i c t  115 (Lynn Canal ) ,  where t h e  351,551 
sockeye salmon harves ted  (Tab le  3 )  r ep resen t  t h e  t h i r d  l a r g e s t  ca t ch  f rom t h i s  
d i s t r i c t  s i nce  1959 (ADF&G 1989). The l a r g e s t  weekly ca t ch  i n  D i s t r i c t  115 
(58,744) occur red  between 24-30 J u l y .  

Resu l t s  o f  s ca le  p a t t e r n  a n a l y s i s  i n d i c a t e  t h a t  f i s h  caught i n  D i s t r i c t  115 bound 
f o r  Chi1 koo t  Lake represen ted  approx imate ly  73% o f  t h e  t o t a l  commercial ca t ch  i n  
t h e  d i s t r i c t ,  and t h a t  catches o f  C h i l k o o t  Lake sockeye salmon peaked d u r i n g  t h e  
week o f  24-30 J u l y .  C h i l k o o t  Lake exper ienced a  s t r o n g  r u n  (330,000 f i s h )  and 
Chi 1  k a t  Lake a  weak r u n  (104,000 f i s h )  i n  1988. Chi 1  k a t  Lake comprised 21% o f  t h e  
t o t a l  ca tch ,  below t h e  1981-87 average o f  40% f o r  t h i s  system. E x p l o i t a t i o n  r a t e s  
f o r  C h i l k o o t  Lake and C h i l k a t  Lake s tocks  were approx imate ly  0.75 and 0.74, 
r espec t  i v e l  y  . 



A t o t a l  o f  142,800 sockeye salmon were harvested i n  D i s t r i c t  101. The peak weekly 
ca t ch  (31,865 f i s h )  occur red  e a r l y  i n  t h e  season, f rom 26 June t o  2  J u l y .  
Approx imate ly  19% o f  t h e  t o t a l  d i s t r i c t  ca tch  (26,555 f i s h )  was taken  i n  t h e  
Annet te  I s l a n d  F i she ry  Reserve. The D i s t r i c t  101 g i l l  n e t  f i s h e r i e s  t a r g e t  on 
mixed s tocks  f rom bo th  A laska and Canada. Scale  p a t t e r n  r e s u l t s  i n d i c a t e  t h a t  
approx imate ly  77% o f  t h e  1988 ha rves t  ( exc l ud ing  t h e  Annet te  I s l a n d  F i s h e r y  
Reserve ca tches)  was des t i ned  f o r  t h e  Nass and Skeena R i ve rs  i n  n o r t h e r n  B r i t i s h  
Columbia ( O l i v e r  and F a r r i n g t o n  1989). Nass/Skeena s tock  c o n t r i b u t i o n s  i n  t h i s  
d i s t r i c t  have averaged 73% f o r  t h e  yea rs  1982 t o  1987. 

The D i s t r i c t  106 g i l l  n e t  ha r ves t  was 92,532 sockeye salmon. F i s h  harves ted  i n  
t h i s  f i s h e r y  have been shown t o  be bound f o r  nearby systems such as t h e  S t i k i n e  
R i v e r  and numerous main land and i s l a n d  l akes  i n  Southeast Alaska, as w e l l  as t o  
t h e  Nass and Skeena R i ve rs  o f  n o r t h e r n  B r i t i s h  Columbia. Based on s c a l e  p a t t e r n  
a n a l y s i s ,  approx imate ly  87% o f  t h e  ha rves t  i n  D i s t r i c t  106 represen ted  s tocks  
bound f o r  spawning systems i n  A1 aska (Jensen and Frank 1989). 

The D i s t r i c t  111 d r i f t  g i l l  n e t  f l e e t  ha rves ted  a  t o t a l  o f  39,168 sockeye salmon 
i n  1988. McGregor and Jones (1989) found, us i ng  s c a l e  p a t t e r n  ana l ys i s ,  t h a t  66% 
o f  t h e  D i s t r i c t  111 ca t ch  was comprised o f  Taku R i v e r  s t ocks  (31% f o r  Mainstem 
Taku R i ve r ,  16% f o r  L i t t l e  Trapper Lake, 12% f o r  Ku tha i  Lake, and 8% f o r  
Tatsamenie Lake). P o r t  Snet t isham s tocks  comprised t h e  remainder  of t h e  ca t ch  
(27% Crescent  Lake, 7% Speel Lake). 

Small catches o f  sockeye salmon were recorded i n  D i s t r i c t  108 (1,246 f i s h ) .  
D i s t r i c t  108 was c l osed  f o r  much o f  t h e  season t o  p r o t e c t  t h e  poor  S t i k i n e  R i v e r  
sockeye salmon run .  

Commercial Purse Seine Catch. Purse se ine  f i s h e r i e s  accounted f o r  t h e  m a j o r i t y  
(51% o r  657,086 f i s h )  o f  t h e  commercial sockeye salmon ha rves t  i n  t h e  r e g i o n  
(Tab le  1 ) .  T h i s  i s  a  r eve rse  o f  t h e  t r e n d  f rom 1984 th rough  1987 when g i l l  n e t  
f i s h e r i e s  catches represen ted  t h e  g r e a t e r  p r o p o r t i o n  (McPherson e t  a l .  1988d). 
The 1  a rges t  catches were made i n  D i s t r i c t  104 (Tab le  4 ) .  A ca t ch  o f  591,285 
sockeye salmon was taken  i n  t h i s  d i s t r i c t ,  t h e  second l a r g e s t  c a t c h  i n  t h e  
h i s t o r y  o f  t h i s  f i s h e r y  (ADF8.G 1989) and 90% o f  t h e  1988 purse se ine  ha rves t  i n  
Southeast A laska.  Catches i n  D i s t r i c t  104 were h i g h e s t  d u r i n g  t h e  week o f  31  J u l y  
t o  6  August, when 211,083 sockeye salmon were caught.  R e s t r i c t e d  f i s h i n g  t i m e  
enacted d u r i n g  t h e  f i r s t  3  weeks o f  t h e  season reduced and skewed t h e  ca t ch .  T h i s  
f i s h e r y  ha rves t s  mixed s tocks  o f  sockeye salmon bound f o r  Southeast A laska and 
Canada. Sca le  p a t t e r n  r e s u l t s  i n d i c a t e  t h a t  over  82% o f  t h e  D i s t r i c t  104 ca t ch  
was bound f o r  t h e  Nass and Skeena R i ve rs  ( O l i v e r  and F a r r i n g t o n  1989).  The 
c o n t r i b u t i o n  o f  these  s tocks  averaged 71% f o r  1982-1987. 

The D i s t r i c t  101 purse  se ine  ha rves t  o f  sockeye salmon t o t a l e d  35,048 o f  which 
2,373 were taken  i n  t h e  Annet te  I s l a n d  F i she ry  Reserve. Catches were comprised 
p r i m a r i l y  o f  s tocks  o f  Canadian o r i g i n  (59%) and Alaskan s tocks  comprised t h e  
remainder (01 i v e r  and F a r r i n g t o n  1989). F i s h  o f  Alaskan o r i g i n  have comprised an 
average o f  61% o f  t h e  annual ca t ch  i n  t h i s  d i s t r i c t  s i nce  1982. 

A  t o t a l  o f  14,798 sockeye salmon were taken  i n  t h e  D i s t r i c t  102 purse  se ine  
f i s h e r y .  Catches were 70% Alaskan f i s h  ( O l i v e r  and F a r r i n g t o n  1989). 



Less than 10,000 sockeye salmon each were i n c i d e n t a l l y  harvested in  purse s e i n e  
f i s h e r i e s  t a r g e t i n g  on pink (Oncorhynchus gorbuscha) and chum salmon 
(Oncorhynchus k e t a )  i n  D i s t r i c t s  103, 105, 109, 110, 112, 113, and 114. The 
D i s t r i c t  112 harves t  of 3,861 sockeye salmon was a decrease  of approximately 
41,000 f i s h  from t h e  1987 harves t .  

Commercial T ro l l  Catch. Sockeye salmon a r e  taken i n c i d e n t a l l y  by t h e  t r o l l  f l e e t .  
A t o t a l  of 9,294 f i s h  was taken in 1981 (Tabl e 5 ) .  Largest ca tches  were recorded 
in  D i s t r i c t  114 where 3,719 (40%) of t h e  t r o l l  harves t  occurred.  

Commercia7 Trap Catch. Four f l o a t i n g  f i s h  t r a p s  were used t o  harves t  sockeye 
salmon in t h e  Annette I s land  Fishery Reserve in  D i s t r i c t  101. A t o t a l  of 2,051 
sockeye salmon were harvested in  1988 (Table 6 ) .  This i s  t h e  only a rea  in  t h e  
Southeast  Region where f i s h  t r a p s  a r e  lega l  gear  f o r  harves t ing  salmon. 

Canadian Transboundary River  Catch. A commerci a1 g i l l  ne t  f i s h e r y  in  t h e  Canadian 
por t ion  of t h e  Taku River harvested 12,014 sockeye salmon (Table 7 ) .  
Approximately t h e  same number were taken in  1985, 1986, and 1987. Resul t s  of 
s c a l e  p a t t e r n  a n a y l s i s  i n d i c a t e  t h a t  t h e  catch was comprised of 42% L i t t l e  
Trapper Lake, 34% Mainstem Taku, 14% Kuthai Lake, and 10% Tatsamenie Lake f i s h  
(McGregor and Jones 1989).  A small gi  11 ne t  food f i  shery harvested an add i t i ona l  
245 sockeye salmon in t h e  Taku River in  1988. 

Commercial g i l l  ne t  f i s h e r i e s  in  t h e  Canadian por t ion  of t h e  S t i k i n e  River 
e x p l o i t  most of t h e  Canadian S t i k i n e  sockeye s tocks .  In 1988, 12,766 sockeye 
salmon were harvested from t h e  1 ower r i v e r  commerci a1 f i s h e r y  (Tabl e 7 ) .  Tahl tan  
Lake f i s h  comprised 16% of t h e  catch while o the r  s tocks  comprised the remainder 
(Jensen and Frank 1989).  On t h e  upper S t i k i n e  River a subs i s t ence  f i s h e r y  
harvested 2,177 sockeye salmon and a commercial f i s h e r y  harvested 348 f i s h .  

Spor t  Catch. The s p o r t  catch of sockeye salmon in  Southeast  Alaska was est imated 
t o  be 6,984 f i s h  (Mi l l s  1989; Table 8 ) .  

Subs is tence  Catch. The sum of repor ted  subs is tence  harves t  of sockeye salmon in  
Southeast  Alaska was 20,097 from a l l  a r eas  (Table 9 ) .  The t r u e  subs i s t ence  
harves t  was c e r t a i n l y  higher  s i n c e  many permits  were not re turned  t o  ADF&G. 

Age, Sex, and S i z e  Data 

G i l l  Net Catch. Detai led age and length  compositions (with s tandard  e r r o r s )  of 
sockeye salmon in  t h e  ca tches  p lus  t e s t s  f o r  temporal changes f o r  each d i s t r i c t  
o r  s u b d i s t r i c t  sampled a r e  presented in  Appendices B . l  through B.30 in  McPherson 
e t  a l .  (1990). Four- and 5-year -o ld  sockeye salmon (1984 and 1983 brood yea r s )  
were t h e  dominant yea r  c l a s s e s  taken in  t h e  g i l l  ne t  f i s h e r i e s ,  comprising 17% 
and 69% of t h e  t o t a l  ca tch  (Table 10 ) .  Age-1.3 f i s h  dominated in  ca t ches  from a l l  



b u t  one d i s t r i c t  (101),  r ang ing  f rom 28% i n  D i s t r i c t  101 t o  a  maximum o f  68% i n  
D i s t r i c t  115. Even though predominant,  t h e  percentages o f  age-1.3 f i s h  i n  a l l  
d i s t r i c t s  except  115 were among t h e  l owes t  observed s i nce  age compos i t i on  
e s t i m a t i o n  began i n  1981. Age-2.2 f i s h  were t h e  most abundant age c l a s s  i n  
D i s t r i c t  101. Zero-check sockeye salmon (ages 0.2, 0.3, and 0.4) were common i n  
t h e  D i s t r i c t  108 and 111 catches and were most abundant i n  Lynn Canal ( D i s t r i c t  
115), where t h e y  represen ted  2% o f  t h e  t o t a l  ca tch .  Sockeye salmon t h a t  spent two 
w i n t e r s  i n  f r e s h  wate r  p r i o r  t o  m i g r a t i n g  t o  sea (ages 2.1, 2.2, 2.3, and 2.4) 
were more common i n  t h e  D i s t r i c t  101, 115, and 106 catches (43%, 24%, and 21%, 
r e s p e c t i v e l y )  than  i n  o t h e r  d i s t r i c t s .  S i x - y e a r - o l d  f i s h  ( p r i m a r i l y  age 2.3) 
represen ted  between 7% and 18% o f  t h e  catches i n  a l l  d i s t r i c t s .  

S i g n i f i c a n t  changes (P<0.01) i n  age composi t ion d u r i n g  t h e  season were apparent 
i n  a l l  seven g i l l  n e t  areas f o r  which da ta  cou ld  be s t r a t i f i e d  by sample p e r i o d .  
Age-1.3 f i s h  represen ted  sma l l e r  p r o p o r t i o n s  o f  t h e  catches as t h e  season 
progressed except  i n  D i s t r i c t  111. Age-1.2 f i s h  became more common l a t e r  i n  t h e  
season i n  a l l  southern d i s t r i c t s  and decreased i n  t h e  n o r t h e r n  d i s t r i c t s  (111 and 
115). Age 0.3 f i s h  decreased i n  D i s t r i c t s  101 and 115 and inc reased  i n  D i s t r i c t  
111 catches th roughou t  t h e  season. D i s t r i c t  115 e x h i b i t e d  t h e  g r e a t e s t  changes 
i n  temporal  age compos i t i on  among g i l l  n e t  f i s h e r i e s  (F i gu re  3 ) .  Ages 0.3 and 1.3 
decreased 1 a t e r  i n  t h e  season and were rep1 aced by ages 2.2 and 2.3; age-1.2 f i s h  
were most abundant mid-season. 

D i f f e r e n c e s  i n  t h e  average l e n g t h s  o f  sockeye salmon e x i s t e d  between g i l l  n e t  
f i s h e r i e s  (Tab le  11).  D i s t r i c t  115 f i s h  were t h e  l o n g e s t :  o v e r a l l  (583 mm), males 
(589 mm) and females (578 mm) . The f i s h  caught i n  t h e  Canadian Taku f i s h e r y  were 
t h e  s h o r t e s t :  o v e r a l l  (558 mm), ma1 es (555 mm) and femal es (561 mm) . I n  genera l ,  
females e x h i b i t e d  l e s s  v a r i a t i o n  i n  average l e n g t h  than  males and were sma l l e r .  
F i s h  w i t h  t h r e e  mar ine annu l i  were l a r g e r  than  f i s h  w i t h  two mar ine a n n u l i .  I n  
genera l ,  t h e  Canadian Taku R i v e r  were t h e  sma l l es t  and D i s t r i c t  101 t h e  l a r g e s t  
f i s h  w i t h i n  age c lasses .  

Few t r e n d s  i n  t h e  temporal  l e n g t h  d i s t r i b u t i o n s  were apparent w i t h i n  t h e  g i l l  n e t  
f i s h e r i e s  i n  1988 (see McPherson e t  a l .  1990). Except ions t o  t h i s  were 
s i g n i f i c a n t  (P<0.01) increases i n  age-2.2 f i s h  i n  D i s t r i c t  101, age-1.2 f i s h  i n  
S u b d i s t r i c t  106-30, and age-1.3, -2.2, and -2.3 f i s h  i n  D i s t r i c t  115. A lso,  
average l e n g t h s  o f  age-1.2 f i s h  decreased th rough  t h e  season i n  t h e  Canadian Taku 
f i s h e r y .  

The average we igh t  o f  sockeye salmon inc reased  (non s t a t i s t i c a l  comparison = NSC) 
near  t h e  end o f  t h e  season i n  most g i l l  n e t  f i s h e r i e s  (Tab le  12) .  Many f ishermen 
use a l a r g e r  mesh s i z e  a t  t h i s  t ime  o f  t h e  yeaa t o  ca t ch  coho and chum salmon, 
the reby  s e l e c t i n g  f o r  l a r g e r  s i z e  sockeye salmon. Among d i s t r i c t s  w i t h  catches 
over  20,000 f i s h ,  t h e  average we igh t  p e r  f i s h  over  t h e  e n t i r e  season was s m a l l e s t  
i n  D i s t r i c t  101 (2.79 kg) and l a r g e s t  i n  D i s t r i c t  115 (3.19 kg) .  From t h e  
southernmost t o  t h e  nor thernmost  d i s t r i c t s ,  average weight  inc reased  (NSC) . 

Purse Seine Catch. D e t a i l e d  age and l e n g t h  composi t ions ( w i t h  s tandard  e r r o r s )  
o f  t h e  purse se ine  catches and t e s t s  f o r  temporal  changes i n  each d i s t r i c t  o r  
s u b d i s t r i c t  sampled a re  presented i n  Appendices C . l  t h rough  C.33 i n  McPherson e t  
a1 . (1990) .  Younger-aged sockeye salmon were taken i n  t h e  purse  se ine  f i  she r i es  



than  i n  t h e  g i l l  n e t  f i s h e r i e s .  Age-1.2 f i s h  were t h e  most common age c l a s s ,  
compr is ing  66% o f  t h e  season's purse se ine  ca t ch  (Tab le  13); t h e  percentage o f  
age-1.2 f i s h  i n  a l l  ma jo r  d i s t r i c t s  was t h e  h i g h e s t  recorded  s i n c e  age 
compos i t i on  es t imates  were begun i n  1982. I n  D i s t r i c t  113 catches were dominated 
by age-2. and -3.  f i s h ,  taken mos t l y  i n  S u b d i s t r i c t  113-10 (Whale Bay). 

D i s t i n c t  s h i f t s  i n  age composi t ion w i t h  t ime  were apparent i n  a l l  f i v e  o f  t h e  
purse se ine  d i s t r i c t s  s t r a t i f i e d  by sample p e r i o d  (P<0.01 f o r  a l l  r e p o r t e d  
changes; McPherson e t  a l .  1990). Age-1.2 f i s h  represen ted  a g r e a t e r  p r o p o r t i o n  
o f  t h e  catches l a t e r  i n  t h e  season i n  a l l  southern d i s t r i c t s ;  age-1.3 f i s h  
represen ted  a l e s s o r  p r o p o r t i o n .  I n  D i s t r i c t  109 age-1.2 f i s h  decreased and 
age-2.2 f i s h  inc reased  i n  r e l a t i v e  abundance over  t h e  d u r a t i o n  of t h e  season. I n  
D i s t r i c t  112 ages 0.3 and 1.3 e x h i b i t e d  a  temporal  decrease and age 2.2 a  
temporal  i n c rease  as t h e  season progressed. 

Few d i f f e r e n c e s  i n  average l eng ths  o f  sockeye salmon were apparent among t h e  
purse se ine  f i s h e r i e s  w i t h  apprec iab le  catches:  D i s t r i c t s  101, 102, and 104 
(Tab le  14).  The average l e n g t h  o f  males was g e n e r a l l y  g r e a t e r  t han  those  o f  
females w i t h i n  s p e c i f i c  age c lasses,  b u t  t h e  d i f f e r e n c e  was l e s s  t han  t h a t  
observed f o r  t h e  g i l l  n e t  data.  As was observed i n  t h e  g i l l  n e t  f i s h e r i e s ,  l e n g t h  
inc reased  w i t h  ocean age. 

Few obv ious temporal  changes i n  average l e n g t h s  o f  sockeye salmon w i t h i n  s p e c i f i c  
age c l asses  were observed. Seasonal i nc reases  i n  average l e n g t h  i n  D i s t r i c t  104 
f o r  ages 1.2 and 1.3 and i n  D i s t r i c t  109 f o r  ages 1.2, 1.3, and 2.2 were 
excep t ions .  

The average we igh t  o f  sockeye salmon e x h i b i t e d  no obv ious t r e n d  th roughou t  t h e  
season i n  t h e  purse  se ine  f i s h e r i e s  i n  1987 (Tab le  15).  Among t h e  ma jo r  d i s t r i c t s  
(101, 102, and 104),  f i s h  i n  D i s t r i c t  101 were l a r g e s t  (2.56 kg) and sma l l es t  
(2.42 kg) i n  D i s t r i c t  104, on average (NSC). 

Tes t  F i s h e r i e s  Catches. D e t a i l e d  age and l e n g t h  composi t ions o f  t h e  g i l l  n e t  t e s t  
f i s h e r y  catches f o r  each d i s t r i c t  sampled a re  presented i n  Appendices D . l  th rough  
D. 10 i n  McPherson e t  a l .  (1990).  D r i f t  g i l l  n e t  and s e t  g i l l  n e t  t e s t  f i s h e r i e s  
i n  t h e  Canadian p o r t i o n  o f  t h e  S t i k i n e  R i v e r  operated th roughou t  t h e  season and 
were used t o  es t ima te  s t ock  c o n t r i b u t i o n s  t o  t h e  1988 r u n  (Jensen and Frank 
1989) . 

M i g r a t o r y  T iming 

G i l l  Net F i s h e r y .  Run t i m i n g  a n a l y s i s  o f  t h e  catches i n  t h e  g i l l  n e t  f i s h e r i e s  
p rov i ded  mean dates,  i n  s t a t i s t i c a l  weeks (MSW), o f  m i g r a t i o n .  These ranged 
between 28 and 32 (3 J u l y  t o  6 August) f o r  a l l  d i s t r i c t s  (Tab le  16).  The r u n  i n  
D i s t r i c t  101 was t h e  e a r l i e s t  (MSW = 28.7, 11 J u l y )  and t h a t  i n  D i s t r i c t  115 t h e  
l a t e s t  (MSW = 31.6, 31  J u l y ;  NSC). The ca t ch  i n  D i s t r i c t  115 was t h e  most 
d i spe rsed  (SD = 2.6 weeks), w h i l e  i n  t h e  Canadian S t i  k i n e  R i v e r  f i s h e r y  i t  was 
t h e  l e a s t  d i spe rsed  (SD = 1.6 weeks). Run t i m i n g  among i n d i v i d u a l  age c lasses  



with in  D i s t r i c t s  101, 106, and 108 ind ica t ed  t h a t  age-0.3 f i s h  a r r i v e d  e a r l i e s t  
and l i t t l e  d i f f e r e n c e  was ev ident  among o t h e r  age c l a s s e s .  In t h e  D i s t r i c t  111 
f i s h e r y  age-1. f i s h  were e a r l i e s t ,  followed by age-0. and -2. f i s h .  In t h e  
Canadian Taku River f i s h e r y  t h e  MSW f o r  age-0.3 f i s h  was approximately 2 weeks 
l a t e r  than those  f o r  age-1. and -2. f i s h .  Lynn Canal ( D i s t r i c t  115) exh ib i t ed  t h e  
g r e a t e s t  d i f f e r e n c e s  in  run timing among age c l a s s e s ;  age-0.3 f i s h  were e a r l i e r  
by 2 weeks than age-1. and 1 month e a r l i e r  than age-2. f i s h .  

Purse Seine F i she ry .  Catches in  t h e  purse s e i n e  f i s h e r i e s  f o r  which adequate 
sampling s t r a t i f i c a t i o n  ex i s t ed  show t h a t  overa l l  run t iming va r i ed  1 i  t t l e  ac ros s  
f i s h e r i e s ,  (Table 17 ) .  Timing was e a r l i e s t  (NSC) in  t h e  southern h a l f  of D i s t r i c t  
104 (MSW=30.6, 24 J u l y )  and l a t e s t  in  northern ha1 f  (MSW = 31.3, 29 J u l y ) .  Among 
individual  age c l a s s e s  f i s h  aged 0.3 a r r ived  e a r l i e s t  i n  D i s t r i c t s  101 and 104. 
In D i s t r i c t  109 age-1.2 f i s h  a r r ived  e a r l i e s t  and age-2.2 t h e  l a t e s t .  In D i s t r i c t  
112 age-0.3 and -1 .3  f i s h  were 1 week e a r l i e r  than age-1.2,  2  weeks e a r l i e r  than 
age-2.2 f i s h ,  and almost 3 weeks e a r l i e r  than age-2.3 f i s h .  

Cumulative migratory time d e n s i t i e s  and a s soc i a t ed  s t a t i s t i c s  a r e  presented f o r  
individual  purse s e i n e  and g i l l  ne t  f i s h e r i e s  i n  Appendices C.l-C.12. 

Escapement D a t a  

Detai led age compositions,  l ength  compositions,  and d a i l y  weir  counts ,  and 
s tandard e r r o r s  a r e  presented in  Appendices E .  1  through E .  144 in  McPherson e t  a1 . 
(1990).  A1 so presented in  those appendices a r e  r e s u l t s  of t e s t i n g  f o r  s i g n i f i c a n t  
changes in  age o r  length  composition. 

Abundance Estimates 

The l a r g e s t  sockeye escapement i n  Southeast  Alaska was 81,274, observed a t  t h e  
Chilkoot Lake weir  (Table 18) .  Large spawning escapements t o  t h e  Taku River 
(74,055 f i s h )  and McDonald Lake (70,335 f i s h )  were es t imated .  These e s t ima te s  a r e  
comparable t o  those  f o r  t h e  previous 4 yea r s  f o r  Chilkoot Lake and t h e  Taku 
River,  while t h e  e s t ima te  f o r  McDonald Lake was only ha l f  t h e  average.  Only 
27,593 sockeye salmon were counted pas t  t h e  Chi1 kat Lake wei r ;  t h i s  was 
approximately 41,000 below the  average f o r  1976 t o  1987. A t o t a l  of 22,210 
sockeye salmon moved through t h e  Salmon Bay Lake weir .  The escapement e s t ima te  
f o r  t h e  S t i k i n e  River was only 17,747 f i s h  which r ep resen t s  t h e  lowest e s t ima te  
f o r  t h i s  system s i n c e  before 1981. Two types of escapement e s t ima te s  a r e  
presented in  Table 18: t o t a l  escapement e s t ima te s  and r e l a t i v e  o r  p a r t i a l  
escapement e s t ima te s .  Foot and a e r i  a1 counts  r ep re sen t  only t h e  f i s h  v i s i b l e  
during 1-day surveys and should not be construed t o  be accu ra t e  i n d i c a t o r s  of 
escapement magnitude. 



Age, Sex, and Size Composition 

Five-year-old f i sh ,  primarily age 1.3, dominated (62%) in 31 of the 50 escapement 
collections (Table 19).  This was a lower percentage than in 1987 when 5-year-old 
f ish were the most abundant year class in 76% of the escapement collections 
(McPherson 19884). In the remaining 19 systems, 4-year-old f ish (primarily age 
1.2) dominated 16 systems; age-0.3 f ish were the principal age class  in 2 
locations along the Taku Mainstem and from the Chil kat River Mainstem. Six-year- 
old f ish were the most abundant year c lass  in the Auke Lake and Chilkat Lake 
escapements. 

Age-1. f ish were the most abundant freshwater age class in 76% of the escapement 
collections (Table 19) ,  approximately the same percent as in 1987. Age-2. f ish 
dominated in 16% of the escapement systems, a l l  of which are lake systems. Fish 
aged 0. were common in collections from along the mainstems of the three largest  
r iver  systems in the region, the Chilkat, Taku, and Stikine,  and were the 
prevail ing freshwater age class in four river-type stocks. 

Age-.3 f ish were the most prevalent (54%) ocean age in 27 of the 50 escapement 
coll ect  i  ons, compared t o  78% in 1987 and 64% in 1986 (McPherson 1988d). However, 
age-.2 f ish were much more common in southern Southeast (Dis t r ic t s  101 - 108) 
where they were the most common ocean age in 60% of the escapement coll ections 
from these d i s t r i c t s .  In northern d i s t r i c t s  (109 - 115) age-.2 f i sh  were most 
abundant in 32% of the systems, compared t o  7% in 1987 and 24% in 1986. In 
general, younger aged f ish comprised a greater percentage of the escapements than 
in past years. 

Samples from 13 escapement systems were 1 arge enough t o  a1 low temporal trends in 
the age compositions t o  be observed. Within individual escapements the changes 
in re la t ive  abundance over time for PtO.O1 were (1) an increase in age-1.2 f ish 
in 7 systems (Hugh Smith, Karta, Tahltan, Taku River, L i t t l e  Trapper, L i t t l e  
Tatsamenie, and Chil koot) ; (2) a decrease in age-1.3 f ish in eight systems (Hugh 
Smith, Karta, Tahltan, Taku River, L i t t l e  Trapper, L i t t l e  Tatsamenie, Redoubt, 
and Chilkat);  (3) an increase in age-2.2 f ish in s ix  systems (Hugh Smith, Karta, 
Taku River, L i t t l e  Tatsamenie, Redoubt, and Chilkat); (4) a decrease in age-2.3 
f ish in three systems (Hugh Smith, Naha, and Taku River); and (5) an increase in 
age-2.3 f ish in L i t t l e  Trapper and Chilkat Lakes. Obviously, some of these 
changes are correlated and the most common trend overall was for  age-.2 f ish t o  
increase and age- . 3  f ish t o  decrease in re1 ative abundance as the season 
continued. 

Differences in average lengths were observed among escapement systems (Table 20). 
Overall (across ages) average length tended t o  be larger in northern d i s t r i c t s ,  
principally because of the presence of a greater proportion of younger ocean-age 
f ish in the escapements in southern d i s t r i c t s .  However, within individual age 
classes,  f ish in the southern d i s t r i c t s  tended t o  be larger than in northern 
d i s t r i c t s .  Fish aged 0.3 were larger in the Taku River drainage than those from 
the Stikine River or Lynn Canal. Fish aged 1.2 tended t o  be larger in Dis t r ic t s  
101 and 102, and smaller in Distr ic ts  106 and 111. Age-1.3 f ish tended to  be 
larger in Distr ic ts  101 and 108 than in other d i s t r i c t s .  Among age-2.3 f i sh ,  



average l eng ths  tended t o  be l a r g e r  in  D i s t r i c t s  101 and 102, and sma l l e r  i n  
D i s t r i c t  106. Among individual  systems, Chi lka t  Lake exh ib i t ed  t h e  l a r g e s t  
average length  f o r  ages 1.3 (611 rnrn), 2 . 2  (565 mm), and 2.3 (625 mm) and t h e  
l a r g e s t  ove ra l l  average length  (616 rnrn). 

Few t r e n d s  through time were observed f o r  average length  i n  t h e  13 escapement 
systems in  which sample s i z e s  were l a r g e  enough t o  permit s t r a t i f i c a t i o n .  
S i g n i f i c a n t  changes (PtO.O1) d id  occur in  some ages,  however. These included (1) 
age-1.2 f i s h  increased in  s i z e  i n  t h r e e  systems (Salmon Bay, Speel , and Chil koot) 
and decreased in  two o the r s  (Karta  and Taku River ) ;  (2)  age 1 .3  average length  
increased in  two systems (Chil kat  and Chil koot) and decreased in  t h r e e  o t h e r s  
(Kar ta ,  Tahl tan ,  and L i t t l e  Tatsamenie);  (3)  f i s h  aged 2.2 increased  in  average 
length  in  four  l o c a t i o n s  (Hugh Smith, Redoubt, Ch i lka t ,  and Chi lkoot ) ;  and ( 4 )  
f i s h  aged 2.3 decreased a t  Karta.  

Migratory Timing 

Weirs were operated a t  a t o t a l  of 17 l o c a t i o n s  t o  count sockeye salmon in  
Southeast  Alaska and t r i b u t a r i e s  of t h e  Taku and S t i k i n e  Rivers  i n  western 
B r i t i s h  Columbia. Dates of ope ra t ion ,  f i n a l  escapement counts ,  and run timing 
c h a r a c t e r i s t i c s  of t hese  escapements a r e  summarized in  Table 21. The mean d a t e s  
of r e t u r n  t o  Karta River and Naha River,  15 J u l y  and 19 J u l y ,  r e s p e c t i v e l y ,  were 
t h e  e a r l i e s t  of a l l  t h e  systems, while  t h e  mean d a t e  of t h e  Klawock Lake r e t u r n  
(9 September) was t h e  l a t e s t .  The L i t t l e  Trapper Lake and Klawock Lake r e t u r n s  
were t h e  most concentrated (SD=7 days ) ,  while  t h e  Chi lka t  Lake r e t u r n  was t h e  
most evenly d i s t r i b u t e d  over t h e  longes t  period of t ime (SD=29 days) .  

Historical Age Compositions 

His to r i ca l  (1981-88) age compositions f o r  g i l l  n e t  and purse s e i n e  f i s h e r i e s  and 
s e l e c t e d  escapements a r e  presented in  Appendices B . l  through B.3. These d a t a  a r e  
presented p r i n c i p a l l y  f o r  f u t u r e  use in  cons t ruc t ion  of brood y e a r  t a b l e s ,  
s e t t i n g  of escapement goa l s ,  and fo recas t ing .  Resul t s  found in  t h i s  r e p o r t  were 
combined with those  in  previous f ind ings  (McGregor 1983; McGregor e t  a l .  1984; 
McGregor and McPherson 1986; McPherson and McGregor 1986; McGregor and Van Alen 
1987; McPherson e t  a1 . 1988a, 1988b, 1988c, 1988d, 1990). General t r ends  in  age 
s t r u c t u r e  and yea r  c l a s s  s t r eng th  can be seen in  t h i s  d a t a .  

All g i l l  ne t  f i s h e r i e s  were dominated by 5-year-old (mostly age 1.3) f i s h  in  a l l  
yea r s  where s u f f i c i e n t  samples were taken t o  p r e c i s e l y  desc r ibe  age s t r u c t u r e  
(Appendix B . l ) .  Age compositions in  D i s t r i c t  101 have c o n s i s t e n t l y  exh ib i t ed  a 
high proport ion of age-2.2 f i s h .  The age compositions in  D i s t r i c t s  106, 108, and 
111 have been dominated by age-1.3 f i s h .  Fish i n  D i s t r i c t  115 have been o l d e r  
than f i s h  in  o t h e r  g i l l  ne t  f i s h e r i e s  and age compositions c o n s i s t e n t l y  shown a 
high proport ion of age-2.3 f i s h .  



All purse se ine  f i s h e r i e s  have been dominated by 5-year-old (mostly age 1.3) 
sockeye salmon in a l l  years ,  except in  1988 when 4-year-old (age-1.2) f i s h  were 
the  dominant age c l a s s .  Age-1.2 f i s h  have been more prevalent  in  t h e  purse se ine  
f i s h e r i e s  than in g i l l  net  f i s h e r i e s  in  a l l  years .  Consequently, t h e  average age 
of sockeye salmon harvested in the  purse f i s h e r i e s  i s  younger. Age-2.2 f i s h  have 
been the  dominant age c l a s s  in a l l  years  in S u b d i s t r i c t  113-34 and age-0.3 f i s h  
have been cons i s t en t ly  prevalent  in D i s t r i c t  112. 

His tor ica l  age compositions from se lec ted  escapements in Southeast A1 aska a re  
shown in Appendix B.3. Age-1.3 f i s h  dominated most escapements in most years .  The 
most notable exceptions t o  t h i s  occurred in Hugh Smith Lake where age-1.2 f i s h  
dominated in 3 years ,  in Sarkar Lake where age-1.2 and -2.2 f i s h  have usually 
been the  most abundant, and in Chi1 kat Lake where age-2. f i s h  were predominant 
in 7 of 8 years .  Age-0. f i s h  have been cons i s t en t ly  present  in  the  Taku River 
(Canyon Island) s c a l e  samples. Interannual s h i f t s  in age s t r u c t u r e  in  many 
individual escapements can be a t t r i b u t e d  t o  yea r -c las s  s t r eng ths  in combination 
with environmental f a c t o r s .  
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T a b l e  1. H a r v e s t  o f  sockeye  sa lmon i n  S o u t h e a s t  A l a s k a ,  1988.  

F i  s  h e r y  
Number 
H a r v e s t e d  P e r c e n t  

A1 askan  Commerci a1 
G i l l  n e t  
P u r s e  S e i n e  
T r a p  
T r o l l  
M i  s c e l  1  aneous a  

S u b t o t a l  

Canad ian  T r a n s b o u n d a r y  
Taku Commercia l  
S t i  k i n e  Commerc ia l  
S t i  k i n e  S u b s i s t e n c e  

S u b t o t a l  

Canad ian  T ransbounda ry  
Taku T e s t  F i s h  b  
S t i k i n e  T e s t  F i s h  b  

S u b t o t a l  

S p o r t  

A1 askan  S u b s i s t e n c e  

T o t a l  1 ,355,150 100 .0  

a I n c l  udes t e s t  f i s h  c a t c h e s ,  c o n f i s c a t e d  f i s h ,  h a t c h e r y  
h a r v e s t s ,  e t c .  
Does n o t  a p p l y  t o  U.S./Canada t r e a t y  a l l o c a t i o n .  



T a b l e  2 .  T o t a l  commercial  h a r v e s t  of s o c k e y e  salmon i n  S o u t h e a s t  A l a s k a  by d i s t r i c t  and s t a t i s t i c a l  
week. 1 9 8 8 .  C a t c h e s  by m i s c e l l a n e o u s  g e a r  t y p e s  i n  a d d i t i o n  t o  t r a p ,  g i l l  n e t ,  p u r s e  s e i n e  

and t r o l l  a r e  i n c l u d e d .  

D i s t r i c t s  
S o u t h e r n  

S t a t .  S o u t h e a s t  
I n c l u s i v e  O a t e s  Week 1 0 1  a 1 0 2  1 0 3  104  1 0 5  1 0 6  107  1 0 8  T o t a l  

J u n e  1 2 - J u n e  1 8  
J u n e  1 9 - J u n e  25 
J u n e  2 6 - J u l y  0 2  
J u l y  0 3 - J u l y  09 
J u l y  1 0 - J u l y  1 6  
J u l y  1 7 - J u l y  2 3  
J u l y  2 4 - J u l y  3 0  
J u l y  31-Aug. 0 6  
Aug. 07-Aug. 1 3  
Aug. 14-Aug.  20 
Aug. 21 -Aug. 27 
Aug. 2 8 - S e p t .  0 3  
S e p t .  0 4 - S e p t .  1 0  
S e p t .  1 1 - S e p t .  1 7  
S e p t .  1 8 - S e p t .  24 
S e p t .  2 5 - O c t .  0 1  
O c t .  0 2 - O c t .  0 8  

T o t a l  1 8 0 , 0 6 3  1 5 , 1 2 2  2 , 5 0 8  5 9 3 , 8 4 4  399 9 3 , 8 2 6  42 1 , 8 9 9  8 8 7 . 7 0 3  

D i s t r i c t s  
Northern 

S t a t .  Outside Southeast  Southeast  
Inc lus ive  Dates Week 109 110 111 112 113 114 115 T r o l l b  Total Total 

June 12-June 18 
June 19-June 25 
June 26-July 02 
J u l y  03-July 09 
J u l y  10-Ju ly  16 
Ju ly  17-Ju ly  23 
Ju ly  24-July 30 
Ju ly  31-Aug. 06 
Aug. 07-Aug. 13 
Aug. 14-Aug. 20 
Aug. 21-Aug. 27 
Aug. 28-Sept. 03 
Sept .  04-Sept .  10 
Sep t .  11-Sept .  17 
Sep t .  18-Sept .  24 
Sep t .  25-Oct. 01 
Oct. 02-Oct. 08 

Total 7.535 48 39,219 3.976 2.156 4.963 351,551 932 410,380 1.298.083 

a Includes ca tches  made on t h e  Annette I s l and  Fishery Reserve in  D i s t r i c t  101. 
Includes ca tches  made i n  D i s t r i c t s  116. 150. 152. 154. 156, 157, 181. 183. 186. 189, and 191. 





T a b l e  4 .  T o t a l  pu rse  s e i n e  h a r v e s t  o f  sockeye salmon i n  Southeast  A laska by d i s t r i c t  and s t a t i s t i c a l  week. 1988. 

D i s t r i c t s  a 

S t a t .  

I n c l u s i v e  Dates Week 101 101 102 103 104 105 109 110 112 113 114 T o t a l  

J u l y  0 3 - J u l y  09 28 965 19 - 16.280 876 0 15 18.155 

J u l y  1 0 - J u l y  16  29 5.142 0 2,025 - 130.926 378 33 1.141 233 3 9 139.917 

J u l y 1 7 - J u l y 2 3  30 2.847 0 592 - 101.583 - 4.064 267 2 7 109.380 

J u l y  2 4 - J u l y  30 31 5.729 154 0 - 30.244 248 620 132 5 5 2 37.184 

J u l y 3 1 - A u g . 0 6  32 12.478 1.397 5.941 - 211.083 344 231,243 

Aug. 07-Aug. 13  33 4.807 347 3.556 - 68.003 - 1.138 398 887 79.136 

Aug. 14-Aug. 20 34 690 217 673 395 14.662 256 929 3 17.825 

I Aug. 21-Aug. 27 35 12 214 1.376 1.474 15.060 164 69 2 1.095 19,466 
N 
(h, Aug. 28 -Sep t .  03 36 17 176 482 3.444 7 84 49 0 4.259 

I 
Sept.  04 -Sep t .  10 37 4 320 26 1 0 351 

Sept.  11 -Sep t .  17 38 1 8 87 6 16 118 

Sept.  18 -Sep t .  24 39 4 7 0 47 

Sept .  25 -Oc t .  0 1  40 4 4 

O c t . 0 2 - 0 c t . 0 8  41  1 1 

T o t a l  32.675 2.373 14.798 2,383 591.285 255 7.049 33 3.861 1.130 1,244 657.086 

a Dash ( - 1  i n d i c a t e s  f i s h e r y  n o t  open i n  t h a t  s t a t i s t i c a l  week. 

T o t a l s  i n c l u d e  1.475 f i s h  f rom Nakat Bay (101-10) and 84 f i s h  f r o m  Neets Bay (101-95)  s p e c i a l  h a r v e s t  areas. 

Purse s e i n e  c a t c h  on t h e  Anne t te  I s l a n d  F i s h e r y  Reserve i n  D i s t r i c t  101. S u b d i s t r i c t s  24. 26. 28. and 42. Catch f i g u r e s  

a r e  i n  a d d i t i o n  t o  o t h e r  101 pu rse  s e i n e  t o t a l s  i n  f i r s t  column. 

T o t a l s  i n c l u d e  57 f i s h  f rom Klawock (103-60)  s p e c i a l  h a r v e s t  area i n  s t a t i s t i c a l  weeks 35 and 36. 

T o t a l s  i n c l u d e  1,567 f i s h  f r o m  Hidden F a l l s  (112-22)  s p e c i a l  h a r v e s t  area i n  s t a t i s t i c a l  weeks 28. 29. 30. 33. 34 and 35. 



T a b l e  5. T o t a l  t r o l l  h a r v e s t  of sockeye  salmon i n  S o u t h e a s t  A l a s k a ,  by d i s t r i c t  and s t a t i s t i c a l  week. 1988. 

D i s t r i c t s  

S t a t .  O u t s i d e  

I n c l u s i v e  D a t e s  Week 101  102 1 0 3  104 105  106 107 109 110 111 112  1 1 3  114 T r o l l  a T o t a l  

J u n e  1 2 - J u n e  18 
J u n e  1 9 - J u n e  2 5  

J u n e  2 6 - J u l y  02  

J u l y  0 3 -  J u l y  09  

J u l y  1 0 - J u l y  1 6  

J u l y  1 7 - J u l y  23  

I J u l y  24-  J u l y  30  
N 
P J u l y  31-Aug. 06  

Aug. 07-Aug. 13 

Aug. 14-Aug. 20 

Aug. 21-Aug. 27 

Aug. 2 8 - S e p t .  0 3  

S e p t .  0 4 - S e p t .  1 0  

S e p t .  1 1 - S e p t .  1 7  

S e p t .  1 8 - S e p t .  24 

T o t a l  1 3 1  104 1 1 3 2 . 4 9 0  144 96  1 0  457 7  12  5 5 1 . 0 2 4 3 . 7 1 9  932 9 .294  

a I n c l u d e s  c a t c h e s  made i n  D i s t r i c t s  1 1 6 ,  150.  152. 154. 156 .  157 .  181. 183.  186. 189. and 191 .  



Table  6 .  To ta l  t r a p  h a r v e s t  of sockeye salmon i n  S o u t h e a s t  Alaska by 

s t a t i s t i c a l  week. 1988. 

Inc l  u s i v e  

Dates 

S t a t i s t i c a l  

Week 

S u b d i s t r i c t  

101-28 

J u l y  10 - J u l y  16 

J u l y  17 - J u l y  23 

J u l y  24 - J u l y  30 

J u l y  31 - Aug. 06 

Aug. 14 - Aug. 20 

To ta l  2.051 



Table  7. Canadian h a r v e s t  o f  sockeye salmon f rom t ransboundary  r i v e r s  b y  s t a t i s t i c a l  week and l o c a t i o n .  1988. 

Taku R i v e r  S t i k i n e  R ive r  

Number Upper R i v e r  Lower R ive r  

S t a t  Commercial Days o f Commercial Days Commercial Days Subsistence 

I n c l u s i v e  Dates Week Catch F ished Boats Catch F ished Catch F i  shed Catch 

June 19 - June 25 

June 26 - J u l y  02 

J u l y  03 - J u l y  09 

J u l y  10 - J u l y  16 
I 
N 

J u l y  17 - J u l y  23 
m 
I J u l y  24 - J u l y  30 

J u l y  3 1  - Aug. 06 

Aug. 07 - Aug. 13 

A u ~ .  14 - A u ~ .  20 

Aug. 21  - Aug. 27 

Aug. 28 - Sept. 03 

Sept. 04 - Sept.  10  

Sept. 11 - Sept.  17 

T o t a l  12.014 14.7 126 348 6.5 12,766 26.5 2.177 



Table  8 .  Total  es t imated  s p o r t  f i s h  ha rve s t  of sockeye salmon i n  

Southeas t  Alaska by a r e a .  1988 (from M.J. M i l l s ,  1989) .  

Area Catch 

Ketchi k a n  

P r ince  of Wales I s l and  

Kake-Petersburg-Wrangell 

S i  t k a  

Juneau 

Haines-Skagway 

Gl a c i e s  Bay 

Total  6.984 



T a b l e  9 .  T o t a l  r e p o r t e d  s u b s i s t e n c e  h a r v e s t  o f  sockeye  sa lmon i n  
S o u t h e a s t  A l a s k a ,  1988.  

Numbers 
R e p o r t e d  a L o c a t i o n  Code Sys tem 

- - 

1 0 1 - 3 0 - 0 7 5  Hugh S m i t h  Lake 2  2  
1 0 1 - 4 5 - 0 3 2  Leask Cove 183  
1 0 1 - 5 5 - 0 8 3  Red Creek  2  
1 0 1 - 8 0 - 0 6 3  Yes Bay 2,334 
1 0 1 - 8 0 - 0 6 8  W o l v e r i n e  C r .  (McDona ld  Lk .  10  

D i s t r i c t  1 0 1  T o t a l  

1 0 2 - 3 0 - 0 6 7  Kegan Lake 
1 0 2 - 5 0 - 0 3 8  Dog Salmon 
1 0 2 - 6 0 - 0 8 7  K a r t a  R i v e r  
1 0 2 - 7 0 - 0 5 8  T h o r n e  R i v e r  

D i s t r i c t  102  T o t a l  

K l a k a s  Lake  
Eek 
H e t t a  I n l e t  
Kasook 
K l  awock R i v e r  
K l  awock 
K a r t a  
Warm Chuck 
S a r k a r  

D i  s t r i  c t  103  T o t a l  

S h i p l e y  Bay 

D i s t r i c t  105  T o t a l  

H a t c h e r y  C reek  ( S w e e t w a t e r )  
Salmon Bay 
Red Creek  

D i s t r i c t  106  T o t a l  

Toms Creek  
M i l l  C reek  

D i s t r i c t  107 T o t a l  

Gu t  Bay 
F a l l s  Lake 
S e c u r i t y  Bay 
P i l l a r  Bay 

D i s t r i c t  109  T o t a l  1,706 



T a b l e  9 .  (page 2 o f  2 ) .  

Loca t i on Code Sys tem 
Numbers 

Repo r ted  a 

Baske t  Bay 
M i t c h e l l  Bay 
Kana1 k u  
Hood Bay 

D i s t r i c t  112 T o t a l  

D i s t r i c t  113 T o t a l  

R e d f i s h  Bay 
Po l  t o f s k i  Lake 
Necker  Bay 
Salmon Lake 
Redoubt Bay 
Nakwasi na 
Lake Eva 
S i t k o h  Bay 
Leo 's  Anchorage 
K l a g  Bay 
F o r d  Arm 
Hodktaheen 

C h i l  k a t  I n l e t  
C h i l  k a t  R i v e r  
C h i 1  k a t  R i v e r  (Kl ukwan) 
Chi  1  k o o t  S a l t w a t e r  

D i s t r i c t  115 T o t a l  

Unknown d i s t r i c t s  o r  systems 

T o t a l  S o u t h e a s t  20,097 

a The number o f  sockeye salmon t a k e n  as r e p o r t e d  on s u b s i s t e n c e  p e r m i t s  
r e t u r n e d  t o  ADF&G. A c t u a l  h a r v e s t s  a r e  h i g h e r ,  
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Table 11. Average length of sockeye salmon in  t he  commercial g i l l  ne t  
catch in  Southeast Alaska by sex ,  major age c l a s s ,  a n d  
d i s t r i c t .  1988.  a 

- - 

Average Lengths ( m m )  by D i s t r i c t  

Ma1 e  
0 .3  
1 .2  
1 .3  
2 . 2  
2 . 3  

Total 

Fema 1 e 
0 .3  
1 .2  
1 .3  
2 .2  
2.3 

Total 

Sexes 
Combined 

0 .3  
1 .2  
1 .3  
2.2 
2.3 

Total 

a Sample s i z e s  and s tandard e r r o r s  a r e  presented in  Appendix Tables 
B . l  through 8.15 (McPherson. Olsen, and Rowse 1 9 9 0 ) .  
Canadian Taku i n r i v e r  commercial g i l l  net  f i s h e r y .  



T a b l e  12 .  Average w e i g h t  o f  sockeye salmon h a r v e s t e d  i n  t h e  Sou theas t  A laska  g i l l  n e t  
f i s h e r i e s  by  s t a t i s t i c a l  week. 1988. 

-- 

P a r t  A 
Average Weigh ts  ( l b s )  by  D i s t r i c t  

S t a t .  
Week 1 0 1  102 106  107 108  111 115 

Average 6.16 6.05 6.39 6.13 6.55 6.42 7.04 
T o t a l  l b s .  

Caught 879,646 1,029 590.823 196 8.157 251.325 2.475.556 

P a r t  8 
Average Weigh ts  ( k g s )  by D i s t r i c t  

S t a t .  
Week 1 0 1  102 106  107 108  111 115 

Average 2.79 2.75 2.90 2.78 2.97 2 .91  3.19 
T o t a l  kgs.  

Caught 399,005 467 267,996 89 3,700 114,000 1,122,905 
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T a b l e  14.  Average l e n g t h  o f  sockeye salmon i n  t h e  commercia l  p u r s e  s e i n e  c a t c h  i n  S o u t h e a s t  A laska  b y  

s e x ,  m a j o r  age c l a s s ,  and d i s t r i c t ,  1988. a 

Average Lengths (mm) b y  D i s t r i c t  

Sex/ 104 

Age 101  102 103 N o r t h  Sou th  105 109 112 113 114 

Male 

0.3 

1.2 

1.3 

2.2 

2.3 

T o t a l  

Femal e  

0.3 

1 .2  

1.3 

2.2 

2.3 

T o t a l  

Sexes 

Combined 

0.3 

1 .2  

1.3 

2.2 

2.3 

T o t a l  

a Sample s i z e s  and s t a n d a r d  e r r o r s  a r e  p r e s e n t e d  i n  Appendix Tab les  C . l  t h r o u g h  C.20 (McPherson, 

O lsen .  and Rowse 1990) .  

D i s t r i c t  104 N o r t h  i n c l u d e s  s u b d i s t r i c t s  30. 35, 40. 50, and D i s t r i c t  104 Sou th  i n c l u d e s  



T a b l e  1 5 .  Average w e i g h t  o f  sockeye salmon h a r v e s t e d  i n  t h e  Sou theas t  A laska  p u r s e  
s e i n e  f i s h e r i e s  by s t a t i s t i c a l  week. 1988.  

P a r t  A  
Average Weigh ts  ( l b s )  by  D i s t r i c t  

S t a t .  
Week 1 0 1  102 103  104 105  109  110 112  1 1 3  114 

Average 5.64 5 . 7 1  5 .43  5.34 5 . 1 4  5.17 7 .15  5 .74  5 .70  5 . 9 5  
T o t a l  l b s .  
Caught 197 .815  8 4 , 4 5 1  1 2 , 9 3 2  3 , 1 5 8 . 6 2 2  1 , 3 1 1  36.474 236 22.172 6 .442  7 , 4 0 4  

P a r t  B 
Average Weigh ts  ( k g s )  by  D i s t r i c t  

S t a t .  
Week 1 0 1  102 103 104 105  109  110 112 1 1 3  114 

Average 2.56 2 .59  2.46 2.42 2 . 3 3  2 .35  3 .24  2.60 2 . 5 9  2 .70  
T o t a l  kgs.  
Caught 89 .728  38.307 5.866 1 , 4 3 2 , 7 4 2  595 1 6 , 5 4 4  107 10.057 2 , 9 2 2  3 . 3 5 8  



Table  16.  Mean s t a t i s t i c a l  week (MSW) and s tandard  dev i a t i on  (SD) of 
sockeye salmon migra t ion  through t h e  g i l l  n e t  f i s h e r i e s  i n  
Southeas t  Alaska by age ,  1988. 

- - 

Brood yea r  and age c l a s s  

1984 1983 1982 

D i s t r i c t  0 . 3  1 . 2  1 . 3  2.2 2 .3  Total  

101 MSW 
S  D 

106-30 MSW 
S  D 

106-41 MSW 
S  D 

108 C a n  MSW 
S D 

111 MSW 
S  D 

111 Can  MSW 
S  D 

115 MSW 
S  D 

I nc lu s ive  d a t e s  f o r  mean s t a t i s t i c a l  weeks a r e :  

S t a t i s t i c a l  week 26 ( June  19 - June 25) 
S t a t i s t i c a l  week 27 ( June  26 - Ju ly  02)  
S t a t i s t i c a l  week 28 ( J u l y  03 - Ju ly  09)  
S t a t i s t i c a l  week 29 ( J u l y  10 - Ju ly  16 )  
S t a t i s t i c a l  week 30 ( J u l y  17 - Ju ly  23)  
S t a t i s t i c a l  week 31 ( J u l y  24 - Ju ly  30 )  
S t a t i s t i c a l  week 32 ( J u l y  31 - August 06) 
S t a t i s t i c a l  week 33 (August 07 - August 13)  



Tab le  17 .  Mean s t a t i s t i c a l  week ( M S W )  and s t a n d a r d  d e v i a t i o n  ( S O )  o f  
sockeye salmon m i g r a t i o n  t h r o u g h  t h e  p u r s e  s e i n e  f i s h e r i e s  
i n  Southeast  A laska  by age, 1988. 

Brood y e a r  and age c l a s s  

1984 1983 1981 

D i s t r i c t  0.3 1.2 1.3 2.2 2.3 T o t a l  

101 MSW 

S D 

104 N o r t h  MSW 
S D 

104 South MSW 
S D 

MSW 
S D 

112 MSW 
S D 

I n c l u s i v e  da tes  f o r  mean s t a t i s t i c a l  weeks a re :  

S t a t i s t i c a l  week 28 ( J u l y  03 - J u l y  09 )  
S t a t i s t i c a l  week 29 ( J u l y  10 - J u l y  1 6 )  
S t a t i s t i c a l  week 30 ( J u l y  17 - J u l y  23)  
S t a t i s t i c a l  week 3 1  ( J u l y  24 - J u l y  30 )  
S t a t i s t i c a l  week 32 ( J u l y  3 1  - August  06 )  
S t a t i s t i c a l  week 33 (August  07 - August  13)  



T a b l e  18 .  W e i r  c o u n t s  o r  e s t i m a t e d  escapement c o u n t s  f o r  S o u t h e a s t  A l a s k a  and t r a n s b o u n d a r y  r i v e r  
sockeye  salmon sys tems.  1988.  A b b r e v i a t i o n s  f o r  t pes of  s u r v e y s  and escapement  c o u n t s  
a r e  as f o l l o w s :  ( A )  a e r i a l .  ( B )  b o a t .  ( F )  f o o t .  (TY t a g g i n g  e s t i m a t e .  (W) w e i r .  

S t r e a m  Number S t ream Name Count  Method Dates  

1 0 1 - 3 0 - 0 7 5  Hugh Smi th -Sockeye  Creek 
1 0 1 - 4 5 - 0 3 2  

4,960 
Leask Lake 

W 06105-10104  

1 0 1 - 4 7 - 0 1 3  Ward Creek 
128 F  0 9 / 2 1  

1 0 1 - 8 0 - 0 6 8  McOonal d  Lake-Wol v e r i n e  Creek 'a 
175 10105 

7 0  335 

1 0 1 - 9 0 - 0 5 0  Naha R i v e r  
33 '000  F  
1 1340 

0 9 / 1 6  

1 0 1 - 9 0 - 0 8 4  Helm Lake 
W 07104-08 /25  

1 0 2 - 3 0 - 0 6 7  Kegan Lake Creek 
5  0  A  07 /18  

1 0 2 - 6 0 - 0 8 7  
2.000 

K a r t a  R i v e r  
F 

3 , 1 5 1  
09 /22  

W 06125-08 /25  

1 0 3 - 6 0 - 0 4 7  Klawock Lake 

1 0 5 - 4 2 - 0 1 4  S u t t e r  Creek 

Ratz  H a r b o r  Creek  
Luck C r e e k - L u c k  Lake 
Salmon Bay Lake Creek 
Salmon Bay Lake Sou th  Head 
Salmon Bav Lake West Head 
Red Lake Creek  
Red Lake Head 
Kah Shee ts  Creek 
P e t e r s b u r g  Lake Creek  

1 0 7 - 3 0 - 0 3 0  Thoms Lake Creek 
1 0 7 - 4 0 - 0 4 7  Tom Lake Creek  

1 0 8 - 4 0 - 0 2 0  Andrews Creek 
1 0 8 - 7 0 - 0 2 0  S t i  k i n e  R i v e r  

1 0 8 - 8 0 - 2 6 0  C h u t i n e  R i v e r  
1 0 8 - 8 0 - 1 1 0  Tah l  t a n  Lake 

1 0 9 - 2 0 - 0 1 3  F a l l s  C r e e k - B a r a n o f  I s l a n d  
1 0 9 - 5 2 - 0 3 5  K u t l a k u  Lake Creek 
1 0 9 - 6 2 - 0 1 3  A l e c k ' s  Creek 

1 1 0 - 3 4 - 0 0 3  R u s t y  R i v e r  

Taku  R i v e r - t o t a l  Canadian 
Y e h r i n  Creek 
s t u h T n Y  Creek 
S t u h i n i  Lake 
Tus kwa S l  ough 
C o f f e e ' s  S l o u g h  
Chum S l o u  h  
Yonak ina  !l ough 
L i t t l e  T r a p p e r  Lake 
L i t t l e  Ta tsamen ie  Lake 

D r a i n a g e  

H a c k e t t  R i v e r  
N a h l i n  R i v e r  

Speel  Lake 
C r e s c e n t  Lake 
W i n d f a l l  Lake 
Auke Creek 
S t e e p  Creek 

1 1 2 - 1 2 - 0 2 7  Kook Creek  I n l e t  
1 1 2 - 6 7 - 0 6 0  Kana1 k u  Creek  

1 1 3 - 1 3 - 0 0 1  R e d f i  sh Bay Head 
1 1 3 - 3 4 - 0 0 5  Necker  Bay Lake 
1 1 3 - 4 1 - 0 4 3  Redoubt  Lake Out1 e t  
1 1 3 - 5 2 - 0 0 4  Hanus Bay 
1 1 3 - 7 3 - 0 0 3  F o r d  Arm Lake 

Lace R i v e r  
A n t l e r l G i  1  key R i v e r  
C h i l  k a t  R i v e r  

C h i l  k a t  Lake Out 
M o s q u i t o  Lake 
M u l e  Meadows 
Bear  F l a t s  
Kel s a l l  R i v e r  

C h i l  k o o t  Lake O u t l e t  
C h i l  k o o t  R i v e r  

T i m  Z a d i n a .  ADF&G. F.R.E.D.. K e t c h i k a n :  p e r s o n a l  commun ica t ion .  E s t i m a t e  based  
on s t r e a m  l i f e  - f o o t  s u r v e  
From ;ensen and F r a ~ k  (19893 '  E s t i m a t e  based  on s c a l e  p a t t e r n s  and m i g r a t o r y  t 
f r o m  i n r i v e r  t e s t  f i s h  CPUE i a t a .  
From McGregor and C l a r k  ( 1 9 8 9 ) .  E s t i m a t e  based  on ChapmanIJunge and D a r r o c h  
s t r a t i f i e d  P e t e r s e n  m a r k l r e c a p t u r e  method.  
Incom l e t e  c o u n t .  
Leon !haul ADF&G DCF. Juneau;  p e r s o n a l  commun ica t ion .  E s t i m a t e  f r o m  P e t e r s e n  
m a r k / r e c a p t u r e  method.  95% c o n f i d e n c e  i n t e r v a l  = 908 - 2,002. 

i m e  d e n s i t y  



T a b l e  19.  Sample s i z e  and p e r c e n t a g e  age c o m p o s i t i o n  o f  sockeye salmon i n  escapements t o  Sou theas t  A l a s k a  and 
t ransboundary  r i v e r s  i n  1988. 

Brood Year and Age C l a s s  

Stream System 

Number Name 

1986 1985 1984 1983 1982 1981  
Sample - - 

S i z e  0.1 0.2 1.1 0.3 1 . 2  2.1 0.4 1 . 3  2.2 1 . 4  2 .3  3.2 2.4 3.3 

101-30-075  Hugh Smi th  2.980 
101-45-032  Leask 133 
101-55-073  Bakewel l  218 
101-80-068  McDonald 1.069 
101-90-050  Naha 1.130 
101-90-084  Helm 219 

102-30-067  Kegan 
102-60-087  K a r t a  

103-15-027  K lakas  
103-25-047  H e t t a  
103-60-047  Kl  awock 
103-90-010 S a r k a r  

106-10-034  Luck 56 
106-30-051  Galea 145 
106-41-010  Salmon Bay 2.079 
106-41-030  Red Bay 328 
106-42-010  Kah Shee ts  1 7  
106-44-060  P e t e r s b u r g  210 

107-30-030  Thorns 259 

108-70-080  V a r r e t t  90 
108-80  S t i  k i n e  R i v e r  

108-80-002  Mainstem 25 
108-80-035  Scud 63 
108-80-060  C h u t i n e  R. 113 
108-80-061  C h u t i n e  L.  126 
108-80-110  Tah l  t a n  697 

109-20-013  Fa1 1 s 406 
109-52-035 K u t l a k u  276 
109-62-013 A l e c k s  L .  536 

111-32-032  Taku (Canyon I s .  
111-32-066  Y e h r i n g  Cr .  
111-32-203  Tuskwa Slough 
111-32-204  C o f f e e ' s  Slough 
111-32  Yonakina Slough 
111-32  S h u s t a h i n l  S1. 
111-32-235  K u t h a i  Lake 
111-32-245  L. T rapper  L. 
111-32-254  L. Tatsamenie L 
111-32-260  H a c k e t t  R .  
111-32-270  Nahl i n  R.  

111-33-034  Speel 
111-35-006  Crescen t  
111-50-006  W t n d f a l l  
111-50-042  Auke 
111-50-056  S teep  

113-41-043  Redoubt 370 
113-73-003  Ford  Arm 325 

115-20-020  Lace 109 
115-32-032  Chi1 k a t  L.  1.918 
115-32-062  Bear F l a t s  93 
115-33-020  Chi1 k o o t  2.661 



T a b l e  20. Average  l e n g t h  o f  sockeye  sa lmon i n  e s c i p e m e n t s  i n  S o u t h e a s t  A l a s k a  
and t r a n s b o u n d a r y  r i v e r  sys tems,  1988. 

Brood  Year  and  Age C l a s s  

S t a t i s t i c a l  
Code System 0 . 3  1 . 2  1.3 2.2 2.3 T o t a l  

1 0 1 - 3 0 - 0 7 5  Hugh Smi t h  
1 0 1 - 4 5 - 0 3 2  Leask 
1 0 1 - 5 5 - 0 7 3  B a k e w e l l  
1 0 1 - 8 0 - 0 7 0  McDonald 
1 0 1 - 9 0 - 0 5 0  Heckman (Naha) 
1 0 1 - 9 0 - 0 8 4  Helm 
1 0 2 - 3 0 - 0 6 7  Kegan 
1 0 2 - 6 0 - 0 8 7  K a r t a  
1 0 3 - 1 5 - 0 2 7  K l  akas 
1 0 3 - 2 5 - 0 4 7  H e t t a  
1 0 3 - 6 0 - 0 4 7  K l  awock 
1 0 3 - 9 0 - 0 1 4  S a r k a r  
1 0 6 - 1 0 - 0 3 4  Luck 
1 0 6 - 3 0 - 0 5 1  Galea 
1 0 6 - 4 1 - 0 1 0  Salmon Bay 
1 0 6 - 4 1 - 0 3 0  Red Bay 
1 0 6 - 4 2 - 0 1 0  Kah Shee ts  
1 0 6 - 4 4 - 0 6 0  P e t e r s b u r g  
1 0 7 - 3 0 - 0 3 0  Thoms 
1 0 8 - 8 0  S t i  k i n e  R i v e r  

1 0 8 - 7 0 - 0 8 0  V a r r e t t  R i v e r  
1 0 8 - 8 0 - 0 0 2  S t i k i n e  Ma ins tem 
1 0 8 - 8 0 - 0 3 5  Scud 
1 0 8 - 8 0 - 0 6 0  C h u t i n e  R. 
1 0 8 - 8 0 - 0 6 1  C h u t i n e  L. 
1 0 8 - 8 0 - 1 1 0  Tah l  t a n  

1 0 9 - 2 0 - 0 1 3  F a l l s  Lake 
1 0 9 - 5 2 - 0 3 5  K u t l  aku  
1 0 9 - 6 2 - 0 1 3  A l e c k s  L. 
1 1 1 - 3 2  Taku R i v e r  

1 1 1 - 3 2 - 0 3 2  Canyon I s .  
1 1 1 - 3 2 - 0 6 6  Y e h r i n g  Cr .  
1 1 1 - 3 2 - 2 0 3  Tuskwa S l o u g h  
1 1 1 - 3 2 - 2 0 4  C o f f e e  S l o u g h  
1 1 1 - 3 2  Yonak ina  S1. 
1 1 1 - 3 2  S h u s t a h i n i  S1. 
1 1 1 - 3 2 - 2 3 5  K u t h a i  Lake 
1 1 1 - 3 2 - 2 4 5  L.  T r a p p e r  L. 
1 1 1 - 3 2 - 2 5 4  L. Ta tsamen ie  L. 
1 1 1 - 3 2 - 2 6 0  H a c k e t t  R .  
1 1 1 - 3 2 - 2 7 0  N a h l i n  R. 

1 1 1 - 3 3 - 0 3 4  Speel  
1 1 1 - 3 5 - 0 0 6  C r e s c e n t  
1 1 1 - 5 0 - 0 0 6  W i n d f a l l  
1 1 1 - 5 0 - 0 4 2  Auke 
1 1 1 - 5 0 - 0 5 6  S teep  
1 1 3 - 4 1 - 0 4 3  Redoubt 
1 1 3 - 7 3 - 0 0 3  F o r d  Arm 
1 1 5 - 2 4 - 0 2 0  Lace 
1 1 5 - 3 2 - 0 3 2  C h i l  k a t  L. 
1 1 5 - 3 2 - 0 6 2  C h i l  k a t  Ma ins tem 
1 1 5 - 3 3 - 0 2 0  C h i l  k o o t  

a Age c l a s s e s  w i t h  sample s i z e  l e s s  t h a n  f i v e  n o t  l i s t e d .  Sample s i z e s  and  s t a n d a r d  
e r r o r s  a r e  p r e s e n t e d  i n  McPherson, O lsen ,  and Rowse 1990.  

-40- 
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Avg. Annual Catch 

by Decade 

1880's 1 900's 1 920's 1940's 1 960's 1 980's 

Figure 1. Average annual decade sockeye catch in Southeast Alaska, 1880-1988. 



* 1 

Cape Suckling 

----------- 

0 5 0  100 KM - 
----- 3 m ~ l e  line 

. 12 mile line 

. 
Figure 2. Map o f  southeast Alaska showing the statistical fishing districts. 





APPENDICES 



A p p e n d i x  A . l  Numbered c a l e n d a r  weeks ( i . e . ,  S t a t  Weeks) used  
t o  r e p o r t  c o m m e r c i a l  c a t c h e s ,  1988 .  

Week 
Number From 

Week 
Number From 

1 J a n  1 
2 Jan  3 
3 J a n  1 0  
4 J a n  17 
5 J a n  24 
6 J a n  3 1  
7 Feb 7 
8 Feb 1 4  
9 Feb 2 1  

1 0  Feb 28  
11 Mar 6 
1 2  Mar 13 
1 3  Mar 20 
1 4  Mar 27 
15  A p r  3 
1 6  A p r  1 0  
17 A p r  17 
1 8  A p r 2 4  
1 9  May 1 
20 May 8 
2 1  May 1 5  
22 May 22 
23 May 29 
24 J u n  5 
2 5 J u n  1 2  
2 6 J u n  1 9  
2 7 Jun  26 

Jan  2 
J a n  9 
J a n  1 6  
J a n  23 
J a n  30 
Feb 6 
Feb 1 3  
Feb 20 
Feb 27 
Mar 5 
Mar 1 2  
Mar 1 9  
Mar 26 
A p r  2 
A p r  9 
A p r  1 6  
A p r  23 
A p r  30 
May 7 
May 1 4  
May 2 1  
May 28 
Jun  4 
J u n  11 
J u n  1 8  
J u n  25 
J u l  2 

J u l  3 
J u l  1 0  
J u l  1 7  
J u l  24  
J u l  3 1  
Aug 7 
Aug 1 4  
Aug 2 1  
Aug 28  
Sep 4 
Sep 11 
Sep 1 8  
Sep 25 
O c t  2 
O c t  9 
O c t  1 6  
O c t  23  
O c t  3 0  
Nov 6 
Nov 1 3  
Nov 20  
Nov 27 
Dec 4 
Dec 11 
Dec 1 8  
Dec 25  

J u l  9 
J u l  1 6  
J u l  23 
J u l  30 
Aug 6 
Aug 1 3  
Aug 20 
Aug 27 
Sep 3 
Sep 1 0  
Sep 17 
Sep 24  
O c t  1 
O c t  8 
O c t  1 5  
O c t  22 
O c t  29 
Nov 5 
Nov 1 2  
Nov 1 9  
Nov 26 
Dec 3 
Dec 1 0  
Dec 17 
Dec 24  
Dec 3 1  



Appendix A.2. Sample s i z e  needed t o  d e s c r i b e  t h e  age c o m p o s i t i o n  o f  a  t w o - ,  
t h r e e - ,  f o u r - ,  f i v e - ,  s i x - ,  o r  s e v e n - a g e - c l a s s  p o p u l a t i o n  o f  
i n c r e a s i n g  s i z e  w i t h  a  p r e c i s i o n  o f  + 5% and a  p r o b a b i l i t y  o f  
0.10. 

Sample S i z e  Needed Wi th  
The F o l l o w i n g  Number o f  Groupsa 

Popul a t i o n  S i z e  2 3 4 5 6 7 

2  1500 
3.000 
3,500 
4,000 
4,500 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
60,000 
70.000 
80,000 
90,000 
100.000 

i n f i n i t e  

a Based on Cochran (1977) u s i n g  t h e  f o l l o w i n g  f o r m u l a :  

Where: n '  = a d j u s t e d  sample s i z e  
no = sample s i z e  needed f o r  an i n f i n i t e l y  l a r g e  p o p u l a t i o n  
N = p o p u l a t i o n  s i z e  



Appendix 8.1. Age composition of sockeye salmon in  t he  commercial g i l l  net harvests i n  Southeast Alaska by d i s t r i c t .  1981 t o  1988 

Percent by Age Class 
Sample - - 

Dis t r i c t  Year Catch Size 0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 3.1 1.4 2.3 3.2 1.5 2.4 3.3 4.2 4.3 
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Appendix C . 1 .  M i g r a t o r y  t i m i n g  s t a t i s t i c s  o f  sockeye salmon h a r v e s t e d  i n  t h e  D i s t r i c t  101  

g i l l  n e t  f i s h e r y  by age c l a s s ,  1988. 

Age C lass  

S t a t  

Week 0.2 0.3 1 .2  2 . 1  0.4 1.3 2.2 1.4 2.3 3.2 2.4 T o t a l  

T o t a l  26.3 26.6 29.8 27.0 27.0 28.2 28.4 27.6 28.4 28.0 27.6 28.7 

Date  6 / 2 4  6 /26  7 /19  6 /29  6 /29  717 718 7 / 3  7 / 8  716 713 7 / 1 1  

Var.  0 . 2 1  1.03 4.55 0.00 0.00 3.88 3.48 2.23 4.41 0.00 2.23 4.40 

S D 0.45 1.01 2.13 0.00 0.00 1.97 1.86 1.49 2.10 0.00 1.49 2.10 



Appendix C.2. M i g r a t o r y  t i m i n g  s t a t i s t i c s  o f  sockeye salmon h a r v e s t e d  i n  t h e  D i s t r i c t  106-30 

(upper  C la rence  S t r a i t )  g i l l  n e t  f i s h e r y  by  age c l a s s ,  1988. 

Age C lass  

S t a t  

Week 0.2 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 T o t a l  

T o t a l  28.8 31.0 29.6 30.6 33.0 29.7 30.0 28.4 29.8 32.0 33.1 31.0 30.0 

Date  7 /12  7/27 7/17 7 /24 8/10 7/18 7 /20 7 / 8  7/19 8 / 3  8 / 1 1  7/27 7 /20 

Var.  1.69 0.00 2.13 4.60 1 - 1 0  2.90 4.29 2.40 2.92 0.00 2.05 0.00 3.58 

S D  1.30 0.00 1.46 2.14 1.05 1.70 2.07 1.55 1.71 0.00 1.43 0.00 1.89 



Appendix C.3. M i g r a t o r y  t i m i n g  s t a t i s t i c s  o f  sockeye salmon h a r v e s t e d  i n  t h e  D i s t r i c t  106 -41  

(Surnner S t r a i t )  g i l l  n e t  f i s h e r y  by age c l a s s ,  1988. 

Age C lass  

S t a t  

Week 0 .2  1.1 0.3 1.2 2 .1  1 .3  2.2 1.4 2.3 3.2 3.3 T o t a l  

T o t a l  29.6 27.0 28.9 30 .1  29.8 29.5 29.7 29.7 29.9 32.5 28.7 29.7 

Date  7 / 1 7  6 /29  7 /12  7 / 2 1  7 /19  7 /16  7 /18  7 / 1 8  7 /19  8 / 7  7 / 1 1  7 /18  

Var.  2.25 0.00 1 .41  3.72 2.54 2.72 3.32 2.67 2.76 0.36 0.86 3.09 

S  D 1.50 0.00 1.19 1.93 1.59 1.65 1.82 1.64 1.66 0.60 0.93 1.76 
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Append i x  C .6 .  M i g r a t o r y  t i m i n g  s t a t i s t i c s  o f  sockeye  sa lmon h a r v e s t e d  i n  t h e  Canadian 

i n r i v e r  g i l l  n e t  f i s h e r y  on t h e  Taku R i v e r  b y  age c l a s s ,  1988.  

Age C l a s s  

S t a t  

Week 0 . 1  0 . 2  1.1 0 . 3  1 . 2  0 . 4  1 . 3  2 . 2  1 . 4  2 . 3  T o t a l  

T o t a l  33 .0  3 1 . 6  3 3 . 9  31.7 2 9 . 6  30 .0  3 0 . 1  29 .4  29 .9  29 .5  30 .2  

Date  8 / 1 0  7 / 3 1  8 / 1 6  811 7 /17  7 /20  7 / 2 1  7 /16  7 / 1 9  7 /17  7 / 2 1  

Var .  0 .00  2 . 6 3  1 . 1 5  3 .86  5 . 5 8  0 .00  4 . 4 1  3 . 4 9  1 . 2 9  2 .95  4 . 9 3  

SD 0.00 1 . 6 2  1 . 0 7  1 .97  2 .36  0 .00  2 .10  1 .87  1.13 1 . 7 2  2 .22  



Append ix  C.7. M i g r a t o r y  t i m i n g  s t a t i s t i c s  o f  sockeye salmon h a r v e s t e d  i n  t h e  D i s t r i c t  115 g i l l  n e t  
f i s h e r y  by  age c l a s s .  1988. 

Age C lass  

S t a t  
Week 0.2 0 .3  1 . 2  2.1 0 .4  1 . 3  2.2 1 .4  2 . 3  3 . 2  2.4 3 .3  T o t a l  

T o t a l  29.4 29.3 31.4 31.3 27.0 31 .1  32.9 30.9 33 .1  35.5  33.0 34.3 31.6 
Date  7/16 7/15 7/30 7/29 6/29 7 /28  819 7/26 8 / 1 1  8 / 2 8  8 /10  8/19 7 /31  
Var .  0.24 4.49 4.43 11.57 0.55 6.07 6 .63  7.80 7 .01  1 .43  5.19 4.55 6.93 
S  D  0.49 2.12 2.10 3.40 0.74 2.46 2.58 2.79 2.65 1.20 2.28 2.13 2.63 
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Because the Alaska Department of Fish and Game receiver federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against ahould write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D .C. 20240 
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